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New Observations 
From ISEE -3 

nn lune 30, 1983, the Intenniinnal Sun- 

Earth Explorer-3 spaL-ccrafi (ISEh-3) waa 

“ ME « of 236 earth radii («f) cxphiruiK 
Sul* and field phenomena in die earth's 
{taunt magneiic tail region. M«w *'[ 'vluii we 
imjw about the earth's mnKiwiuiail \* ImmiI 
onspsfecrafi obsen-ations made inside nl die 
(unarorbii distance (npproximaiely (>0 lilih 
tnd > few brieF passes i.f several imerplane- 
ur v jpacKraft through die MMire distant tail. 
ISEE-3 » greatly extending the exploration 
of the geotail by spending a huge part »»i 
1983 in the earth's magnetic tail between (it) 

and 240 RE- . . . , 

fliere will be a special session at the lUM 
AGU Fall Meeting wliitli will locus on the 
nwgtotail results. In December, lSEfc-3 will 
make a final lunar swing-by, coming wiiliin 
100 km of the surface ul' the moon. I Ins niii- 
nraver will propel IS EE-3 mil into the solar 
ipiem, where it will pass through the tail or 
comet Giacobini-Zinner in early September 
1985. Later, in March-April I'JKfi, ISEE-3 will 
monitor the solar wind conditions near Hal¬ 
ley's comet while othei spacecraft from 
around die world gei a close-up view. 1 SEE-3 
celebrated the fifth anniversary of its launch 
on August 12. 

Normally, for a s|>acecmft in orbit aboui 
the earth, apogee precesses from die sunward 
side of the earth to the antisunward side and 
bad during the course of one year. 1 SEE-3, 
bower, lias used two lunar swing-bys u> oll- 
set this natural precession and thus lias in- 
aeased the time available for studying the 
geotail. ISEE-3 was at an apogee of 221 Ur in 
ihegeaailon February 8. Then, oil Martli 
JO,it was maneuvered inin its first eiKcuinler 
with the moon (SI in the cover hgurc) whk.lt 
putit into an orbit with iipugce at 81 Hr 
(At). Precession uf this new orbit, plus mo¬ 
tion of the moon in its own nrhit, allnwed the 
second lunar swing-fjy (S2) nn April 2!t. send¬ 
ing ISF.E-S back out into the disiaut geniail. 
This technique, inuugiirated by diis mission, 
wudeveloperl by Robert Fuifpiliar of die 
Goddifd Space Flight Ceiiler. 

Aojl^iisof the geotail data Iroiu ISEE-3 is 
flfflin'ttstarty stages, but interesting features 
to'e jlrratly been observed. Data I mm the 
ina^orts: field experiment (Jet I’mpnlsinii 
Libordiory (JPLyUniversity of California. 
b«Angeie.vbrigliaiii Young L'liiveisity) and 
4;electron plasma experiment (Los Alamos 
Atioual LaboRitnrv/Sandui Labnruii tries) rc- 
'«l that all of die major magneloliiil held 
and plasma regimes identified previously by 
Dear-earth nicusurciiK-ms (e.g.. low beta niag- 
®|tic lobes separated by a plasma sheet in 
h Wi a neutral sheet is embedded) remain 
cognizable entities in the distant tail. Il«w- 
fw. transitions from one regime to another 
»«observed more I ret pie inly than near die 
M nh. The jl’L and Los Alamos groups cur- 
* m *F f* v,, r dilTcrent explumiiions for this; 
Uie Jf L group suggests Lli.it the rrcquvni 
2«"*>ni are due jiredoininandy to buck 
p forth motion of the deep tail, while the 
Lo* Alamos group suggests that the deep tail 
■kv be exhibiting a transition to a filaiiieiiia- 
9 structure. Data from all three ISEE space- 
jttit will be studied during the next year to 
Wp define the large-scale structure of the 
^ail and to resolve this question. 

The J PL magnetometer group finds that 
’heir observations suggest die following fea- 
ttmaof the deep tail; (1) two distinct lobes 
^'nh steady, quiet, solar and atuisolar directed 
J* u s. separated by (2) a neutral sheet em- 
bedded in (3) the plasma sheet and Its (4) 
boundary layers and (fri the magnetopause 


boundary layer. Tail Haring ceases beyond a 
distance of 100 to 120 Rg. where the tail flux 
apiicars to Ixxome constant. Multiple magne¬ 
topause boundary crossings are consistent 
with lailward moving waves of amplitude less 
than 1 Hg and wavelengths of -60-180 Rg, 
probablv caused by typical solar-wind flow di¬ 
rection and pressure varialions and/or Kel- 
vin-Helinholtz instability. In addition, multi¬ 
ple neutral sheet crossings are often ub- 
served. The periods of the oscillations range 
from 5 to 2. r » minutes and their wavelengths 
are thus cm die order oF 20 to 80 Rg. 

In contrast, the Los Alamos group believes 
that Napping nf die tail is probably not the 
origin of all ol the observed variability. Rath¬ 
er, their initial interpretation is that the dis¬ 
tant mil may be by nature highly structured, 
perhaps leminisccut uf the visible structure 
of many ionic comet tails. This structure 
could be interpreted in terms of a filamenta¬ 
ry tail, a "niugnetiisplicric wake," tail break¬ 
up and reconnectiun phenomena, or possibly 
other processes. 

Fundamental new features have been de¬ 
tected ill the magnetic field data in and near 
the plasma sheet and its boundary layers. Sig¬ 
nificant southward fields with negative By 
components arc detected in die plasma sheet 
ut distances beyond IUG Re to aiwgee. 240 Re. 
These permanent features of (lie tail are nm 
currently understood and theoretical niudels 
are being explored. Compressive, solitary 
MHD waves, probably propagating in the fast 
mode, have been detected in the tail lobes. 
Passage of the waves leaves the field tilled in 
towards die neutral sheet and is followed hy a 
slight depression of the fit-id magnitude last¬ 
ing about an hour. Such effects may be rar¬ 
efaction waves which are associated with Hux 
removal hum the tail. Urge amplitude (5 
iiiUioiesla). coherent ion-cydoiron waves have 
been detected near the plasma sheet bound¬ 
ary Livers. 

The emissions arc leli hand circularly po¬ 
larized in the spaced aft frame and propagate 
along the magnetic field direction. The possi- 
bilih tb.it these emissions arc genet alert by 
Mrcaiiiing aiiLsiillopic protons is liiiicihIv be¬ 
ing explored 'I lie niiignetk field signature of 
lit till ilex or plasmoills is also Ireqiiciillv ob¬ 
served hit hill the plasma sheet, iisitallv nv.n 
the plasma sheet Ijoiilidurv lasers. I hesv hub- 
bits are bclictvd to be die result ui magnetic 
held merging within die magnciutuil and mas 
propagate cither lailward or earthward. 

Earthward How of electrons within die 
plasma sheet has been observed "vrasioiiMU 
by the Los Alaums ginup. suggesting die 
tcmjiorary pie-scnce of a iieuual line, i e„ 
magnetic iccoiuicfiion region, beyond 220/l£. 
Most of the time, however, these elections 
arc observed to be Hawing down the tail, 
awav from the earth with mean velocity of 
abtu'u 500 km s '. This is considerably higher 
than is usually observed within the quiet-time, 
near-earth plasma sheet. The plasma velocity 
has also been inferred by the Max Planck In¬ 
st itutc/Universiiy of Maryland group, based 
on measurement* of auprailieniial ions. As¬ 
suming that these ions are converted with die 
plasma sheet tlicrmal plasma, they find dial 
the velocity Increases with increasing distance 
From the cartli from a value of -200 km s 
at 70 RE to >400 km s' 1 aL -200 RE- The 
HC++/H+ ratio at equal energy/cliarge hns 
been observed by this same group to be about 
3% to 6% in the plasma sheet. This is lower 
by a factor of 2 to 3 than that typically ob¬ 
served in the boundary layer and plasma 
sheet boundaries. The energetic parucle an- 
isotropv spectrometer (Imperial College/ES- 
TeC/l/irecht) measures the flow of suprath- 
ermal ions with charge a 1 in the energy 
range 35-1600 keV. The Imperial College 
group finds that the highcsL fluxes of ener- 
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getic ions are found in the plnmia sheet 
i-l0-!00/(keV s ent'-' sr) at 35-56 keV). 

These ions stream away from the earth ex¬ 
cept at limes of earthward plasma How when 
earthward ion streaming is ulucrvert. 

Ion intensities arc fuunri tu typically lie an 
order of magnitude lower in the humidor y 
layer and lube regions where "pancake-like" 
pitch-angle distributions occur, (lie ions hav¬ 
ing pitch angles close to 90® with respect to 
the magnetic field direcLiun. This distrihiuinn 
may he produced if field lines in these re¬ 
gions are open to the interplanetary magnetic 
field, allowing ions with small pitch angles to 
escape rapidly from the tail- in the niagncin- 
sheatli and occasionally in the boundary lay¬ 
er, burst-like ion enhancements with dura¬ 
tions of around 10 minutes and exhibiting 
strong streaming from the earth are ob¬ 
served. These enhancements do nut appear 
to be associated with structure in the tail plas¬ 
ma, suggesting that they are not the result of 
a plasma filament including high fluxes ul 
energetic ions flapping past the sunccciafi. 

The energy spectra of the Mipnulieriiiiil ions 
do not vary significantly between plasma re¬ 
gions in the tail. 

The Los Alamos group rc[n>ris observing 
rotations of the electron bulk How, reminis¬ 
cent of plasma vortices, in the rtisiuiii tail with 
roiaiiun periods (5-III minutes) and direc¬ 
tions of i(nation similar to tlmsc l* until in 
near-earth measurement*. Anulhci discovery 
by the Lo* Alaums group is that the electron 
velocity distributions in the distant tail arc 
commonly bi-directional in all regions except 
the lobes. A similar hi-tlircui*maiily is some¬ 
times observed in die near-earth tail, most 
commonly at the uutei edge of the plasma 
sheet, but is relatively infrequent. Although 
electron bi-direciinlialiiv is (iimnionlv inter¬ 
preted as evidence for Joscd belli lines, it is 
not currently clear that this is the only inter¬ 
pretation foi the deep mil. In particular, lie- 
vond IS" Rg the plasma wave experiment 
t rRW/l’nivenin nf Inw.i/JI'Li measured a 
dramatic im.lease in plasma uiilmlence as ie- 
tlciiert in electrk field measurements in the 
lew hundred H/ to 2 kHz fiequeiio range. 

(diinp.iiisou with the election plasiil.i rt.il.i 
shows that this nnbiileuie o*c ms in the |il.ro 
nia-sheei bmiiirtan lavei .uirt I s lailiei well 
iiiirel.iied with ct limi.il election .mis'i- 
irnpies. fhe jssm iatert waves are sciv likelv 
Dopplci-sliiltert inn acoustic waves, although 
they cuii hi also be hurinouks uf the electron 
cyclotron frequency. The plasma wave ex¬ 
perimenters also t cp> a i time s, i uom e in die 
electric held loniimiuin at higher Ire|ilenties 
(5-1.5 kH?l. which is reiliiirisccm ul sol.it type 
111 butsts. It is possible that, .is in the case of 
type III bursts, beams of elections ;uc stimu¬ 
lating this continuum-type emission. Bv con¬ 
trast, the continuum emission observed by the 
TRW group at Jupiter is faiily constant in 


This news item tiwj rantributed by Tycho von 
Rosenvinge. who is with ihr MSA Cod/imd 
Sf>ace Flight Center, Greenbelt. MD 20771. 


Wet “Water Year” 

The nation's streams for the 1983 water 
year (October I. 1982. to September 30. 

1983) were much wetter than average, con¬ 
sidering the dry conditions that prevailed 
over much of the East and ihe Midwest at the 
end of the water year, according to the U.S. 
Geological Survey (USGS). 

USGS hydrologists said that for 174 kev in¬ 
dex gaging stations across ihe country. ■* 8 /* 
had flows that were well above average (with¬ 
in the highest 25*5 of record) for the water 
year and only 65c (11 stations) reported well 
below avenge flows (within the lowest 25S ol 
record). 

Abuve-average flows for the water year 
stretched From Oregon and California into 
die Rocky Mountain region anil as for east as 
parts or Nebraska. The wet conditions also 
blanketed much of die area drained by the 
Mississippi River, from Minnesota to Louisi¬ 
ana. Su eamflow for much of the tiun Coast 
region and east into Georgia and Florida was 
also above average for the water year, despite 
well below average flows throughout the 
Southeast in recent months (see map, courte¬ 
sy of USGS). 

The water-year conccpl Is designed in 
roughly follow the growing season and to be¬ 
gin and end during a period of generally low 

stream flow. ' , r _ 

‘‘Despite the dratnattc dowiiuirn for same 
streams hi the East and the Midwest in recent 
months, the overall piewfe for the naiiun was 
above average for the water year, will Car- 
roll Saboe. USGS hydrofoil and.chief of the 
hydrologic information unu, Reston, \ a. tor 
some streams, the unusuaUy wet winter and 
the excessive runofT from ihe spring rains 
and snowmelt bobsled Hows npd groundwa- ... 
ter levels io such high levels that there Was. . 
sufficieni carryover to 5 ' 1 PP' e ," ien !, s i'2^ fl o w 
. into the drier months that followed. H ad .. • 

1 there not beep thal pxtm ctishimi of ninoff, ; 
: we could have seen n much rnpYe wide^ptead.. 
drbught than what’we actually experienced. 



o’ 
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As a further iutliailinn ol the generally 
healthy state of the nation's water resources 
tor the 1983 water year, the combined flow 
of the three largest rivers in the cnicrminous 
United Slates—the Mississippi, St. Lawrence, 
ami Columbia—was 3737 I > ill ion liters per 
day (822 billion gallons a day), 2H r f above av¬ 
erage lur the water year. 


Water Resources 
Research Editor 

The leading journal in lilt* water sciences is 
seeking rautl id ales and iiniiiinaiionv to suc¬ 
ceed .Stephen J. Binges, whose term as ediun 
ends December IBM. 

To respond to the increasing iiuinkl of 
high-qiinlity sulniiissi«iiis, Wntn Itnuinftt Re¬ 
search (VVRR) will be pubiislicd ititnilhly be¬ 
ginning Jsnuiaiy I9H4. Tlu- successhil candi¬ 
date will handle original cuntrihuturns on the 
physical, chemical, and biological aspens'd 
water research. 

AI’«U I’resklcnt James A. Vuii Allen has ap¬ 
pointed a committee to recommend candi¬ 
dates (nr the 1985-1988 term. Resumes ut 
those interested in seising in iliis prestigious 
post, or letters of reuunniciidaiit hi from 
those who wish to suggest candidates lot it. 
should be sent by February lf>. I 1 I84, m Vv HR 
Editor Search Goininitice. Amem.iii t ieo- 
physical L'liion.‘irttin Flmidu Ave.. N.V . 
Wasliingioii. Dt: 20«»<>'). 


Carbon Dioxide 
and Climate 

The earth's climate is getting wai mer be¬ 
cause of a buildup of carbon dioxide in the 
atmosphere that will continue well into the 
next century, according to a report released 
October 20 by the National Research Council 
(NRC). the research arm of the National 
Academy of Sciences. As the result nf a 2- 
year study commissioner! by Congress. ihe_ 

NRC’s Carbon Dioxide Assessment Commit¬ 
tee predicts a glolxil temperature rise ol as 
much as 4.5 D C by [lie year 21W0, enough to 
shift weather patterns, raise sea levels, and 
eliminate agriculture in some parts of the 
world. What's more, the trend seems inevlia¬ 
ble—even drastic changes in our energy- use 
would not prevent the warmup, according io 
die committee’s findings. 

CO*, the major contributor to a thermal 
“greenhouse effect” that iraps re-Tadiated 
heat in the atmosphere, has risen from a con¬ 
centration of 315 parts per million (ppm) to 
340 ppm in one generation, largely as a re¬ 
sult of the use of fossil Tuels. Sometime in the 
third quarter of the next century, the report 
predicts, the concentration will probably be 
double the curreni level. The result will be 
global wanning or surface air of between 1.5 
and 4.5°C. with temperature rises relatively 
greater at the poles. 

The committee predicts “with considerable 
confidence" this overall increase in ihe mean 
global temperature, then goes on to extrapo- 
Lue more specific effects. Sea level, for exam¬ 
ple, will rise sharply compared to the 15 cni n 
has risen during the past century- ”ir a global 
warming of about 3 or 4"G were to occur 
over the next hundred years, it is likely that 
there would be a global sea-level rise of about 
70 cm," the report states, because of melting : 
glacial icc and the expansion of upper ocean 
waters as they heal up. If the west Antarctic ■ 
ice sheet should begin to break up. the rise in 
sea level could be even grenter. 

The committee also foresees thnt summer 
soil moisture will decrease |n the middle and 
high latitudes br the northern hemisphere 
and that a warming of even -VC will severely . 
reduce thi quantity mid quality nf water re¬ 
sources in the we*ietn United 1 States by af¬ 
fecting rainfall and liver discharge. Despite 
the warmer, drier dimate, ; the committee be- 
lieveS that these riegaiive impncis on agricul¬ 
ture will be onset, at least ."over the next Cou- 
ple of decades,” becadse plants will be more , 
efficient in using 1 waLer and producing food ' 11 
in a COs-ritli enVirpnmepL,-The mores severe • 

NeWa! (ccrpi. Qn p- 931) 

















Geophysical and Geochemical Consequences of Nuclear Explosions 


ionization processes in the uimncnk *' 

-n»— 


An all-Uniou session on the geophysical 
and geochemical consequences of nuclear 
explosions was com missioned by (lie AGU 
Public Affairs Comminec and will be giv¬ 
en at San Francisco Wednesday morning, 
December 7, 1983. The session is deliber¬ 
ately restricted to aspects within die do¬ 
main of the American Geophysical Union, 
and the social, political, and ethical issues 
will not be treated explicitly. It is inevita¬ 
ble that such issues will be present in the 
minds of the speakers and audience, but 
they cannot be evaluated by rigorous sci¬ 
entific methods. The aim of the session is 
to examine the possible range of geophysi¬ 
cal and geochemical consequences of vari¬ 
ous scenarios involving nuclear explosions. 
Such scenarios extend from a single nucle¬ 
ar explosion to a major nuclear exchange 
involving thousands of wen pons. A 
Wednesday afternoon session at the Fall 
Meeting will examine atmospheric conse¬ 
quences. 


Key Literature 


Moral Obligations 


We geophysicists and geochemists have 
a moral obligation to scrutinize all perti¬ 
nent data and speculations as thoroughly 
ns possible, and present the conclusions 
without bins and prejudice. I must confess 
to a fear and hatred of the subject; I am 
(breed to screw up my courage to rear! the 
literature. As justification for our involve¬ 
ment in this session, consider this quota¬ 
tion from "The Effects nf Nuclear War” 
[Office of Technology Assessment, 1980): 

"At the request of the Senate Com¬ 
mittee an Foreign Relations, the Office 
of Technology Assessment lias under¬ 
taken to describe the effects of a nuclear 
war on the civilian populations, econo¬ 
mies, :imt societies of the United States 
and the Soviet Uninu. 

"Nuclear war is not a comfortable 
subject ..Throughout all the variations, 
possibilities, and uncertainties that this 
study describes, one theme is cunstant— 
a nuclear war would be a catastrophe. A 
militarily plausible nuclear attack, even 
‘limited,’ could be expected to kill peo¬ 
ple and to inflict economic damage on a 
scale unprecedented in American expe¬ 
rience; a large-scale nuclear exchange 
would he a calamity unprecedented in 
human history. The mind recoils from 
the effort to foresee the details of such 
a calamity, and from the careful expla¬ 
nation of the unavoidable uncertainties 
as to whether people would die from 
blast damage, from fallout radiation, or 
from starvation during the following 
winter. But the fact remains that nucle¬ 
ar war is possible, and the possibility or 
nuclear war lias formed part of the 
foundation or international politics, and 
of U.S. policy, ever since nuclear weap¬ 
ons were used in 19-15. 

"The premise of this study is that 
those who deal with the large issues of 
world politics should understand what is 
known, and perhaps more importantly 
what U not known, about the likely con¬ 
sequences ir efforts to deter and avoid 
nuclear war should fail. Those who deal 
with policy issues regarding nuclear 
weapons should know what such weap¬ 
ons can do, and the extent of the uncer¬ 
tainties about what such weapons might 
do." 


. The journal Ambio presented a special 
i«ue on Nuclear War; The Aftermath 
[Ajafiio, 1983]. The introduction contains 
this statement; **... the impact of a nucle¬ 
ar war would be far more devastating to 
the biosphere than any other threat that is 
likely to appear in our time. And the like¬ 
lihood of such a war occurring does not 
seem to be diminishing." I believe that this 
statement justifies our moral obligation as 
members of the human race to present 
our scientific conclusions at broad-based 
meetings in which the ethical, social, and 
political issues are also considered. How¬ 
ever, tlicse combined issues are so com- 
plex and controversial that they should be 
sponsored by organizations other than 
AGU. 

The history of arms-comrol talks [e.g., 
York, 1983) teaches us that scientific data 
and conclusions provide a fundamental 
basis lor the agenda and technical agree¬ 
ments. The session at the 1983 AGU 
Spring Meeting in Baltimore on detection 
and evaluation of underground nuclear 
explosions is an important example of the 
value or an open forum. Lei us hope that 
the AGU session at San Francisco will lead 
to general acceptance of a body'of scien¬ 
tific facts and reasoned speculations on ■ 
the serious geophysical and geochemical 
consequences of nuclear war. and that pi>- 
litical and diplomatic lenders will be. able- 
to use this information.to negotiate agree¬ 
ments for safeguarding the human race... . 


An extensive scientific literature on the 
effects of single nuclear explosions in¬ 
cludes Glasstone and Dolan [1977]. This is 
an authoritative review based on observa¬ 
tions in 1915 of the two small nudear ex¬ 
plosions (10-20 kiloions) above Hiroshima 
and Nagasaki, and on many test explo¬ 
sions up to 50 megatons ahove and below 
land and sea surfaces mainly in good 
weather. Although the engineering of nu¬ 
dear weapons is complex, the scientific 
principles of fission and fission-fusion-(fis- 
sion) weapons are well known. If the type 
of weapon and position of detonation are 
specified, the physical and chemical conse¬ 
quences in the first few seconds and min¬ 
utes can be estimated fairly accurately. 
Thereafter, the consequences depend con¬ 
siderably on the meteorological condi¬ 
tions; in particular, the wind drift of a de¬ 
bris cloud, and especially the possibility of 
rain-induced fallotu, must be considered. 
As the height of the detonation increases, 
there is less disturbance near the ground 
nnd an increasing degree of ionization in 
Lhe atmosphere. Large amounts of nitro¬ 
gen oxides and other gases are produced, 
and a high-altitude explosion will reduce 
the ozone concentration in the strato¬ 
sphere. Dust in tile upper troposphere 
and stratosphere can remain suspended 
for months or years, and the recent data 
on volcanic ejecta From Mount St. Helens 
and El Chichdn are relevant in regard to 
the geographic extent and rate of dispers¬ 
al over the entire earth. A tutorial on the 
efTecu of nuclear explosions over Detroit 
and Leningrad is given in an Arms Con¬ 
trol and Disarmament Agency report on 
The Effects of Nuclear War; and Office of 
Technology Assessment (1980) examines ef¬ 
fects of an explosion over Washington, 

D.C. 

There are fortunately no observations 
cm multiple nuclear explosions during a 
short period (several hours), but there are 
several published scenarios involving vari¬ 
ous numbers of weapons aimed at military 
and civilian targets. A report on the Long¬ 
term Worldwide Effects of Multiple Nuclear 
Weapons Detonations [National Academy of 
Sciences, 1975] has considered atmospheric 
effects (ladioariivc fallout, photochemical 
effects, temperature effects, climatic impli¬ 
cations), natural terrestrial ecosystems, 
managed terrestrial ecosystems, the aquat¬ 
ic environment, somatic effects on hu¬ 
mans, and genetic effects on humans. 
Chapter I, by J. P. Friend and others 
made a thorough evaluation of the atmo¬ 
spheric effects expected for a nuclear ex¬ 
change of 10 megatons in the northern 
hemisphere. Simple scaling, to the effeas 
of the above-ground nuclear explosions 
dial were conducted before the test ban 


--- Lhl111 

produced an estimate oF average cumula¬ 
tive fallout of I Curie/km 2 of ®Sr in the 


northern hemisphere; hoi-s|iois t not in 
the immediate vicinity of nuclear-explo¬ 
sions. would be 2 to 3 times more imense. 
The production of 10* molecules of NO 
would be 5^50 times greater than the nat¬ 
ural amount in the stratosphere, and 
might cause a 2-fold reduction in the 
amount of ozone. About 10 7 -10 8 tons of 
dust might be injected into the strato¬ 
sphere, and simple comparison with the 
Krakatau eruption would suggest a tem¬ 
perature decrease of about half a degree 
Celsius over the mean surface of the 
earth. All these conclusions were tentative 
and further study was recommended; in 
particular, all models were too simple, and 
synergism might be important. 

Inclusion of the effects of smoke and 
toxic gases from huge fires indicates se- 
vere conseouences. The summary in Cm- 
ztH and Dirks [ 1982} stales: 


As a result of nuclear war vast areas 
or forest will go up in smoke—corre¬ 
sponding at least to the combined land 
mass of Denmark, Norway, and Swe- 
den. In addition to the tremendous fires 
that will burn for weeks in cities and in¬ 
dustrial centers, fires will also rage 
across croplands and it is likely that aL 
least 1.5 billion tons of stored fossil fu¬ 
els (mostly oil and gas) will be de¬ 
stroyed. The fires will produce a thick 
smoke layer that will drastically reduce 
II le amount of sunlight reaching the 
earth s surface. The darkness would 
persist for many weeks, rendering any 
agricultural activity in the Northern 
Hemisphere virtually impossible if the 
war takes place during the growing sea¬ 
son. ° 


Thb concision is based on a nuclear ex¬ 
change of 14,700 weapons totalling 5700 
megatons. Most of the weapons would be 
smaller than I megaton and most or Lhe 
nitrogen oxides wouU be deposited in the 
troposphere. Thd soot from the fires 
wbuld amount to a Iqwer ihass, than the ' 


airborne debris from Krakatau or Mount 
St. Helens, but the black carbon would ab¬ 
sorb light much more sLrongly than vol¬ 
canic glass. Hydrocarbons would combine 
with other gases to produce a photochemi¬ 
cal smog. All the proposed effects are dif¬ 
ficult to quantify because of uncertainty in 
the starting parameters (e.g., a thick snow 
cover would reduce fire risk, and would 
be vaporized to produce a wet atmo¬ 
sphere; a turbulent atmosphere would 
promote early fallout); in the dynamical 
and chemical processes of the atmos¬ 
pheres; and in the accuracy of computer 
models. 


All-Union Session at San 
Francisco 


Several scientific groups are tackling 
these complex atmospheric problems, and 
it was decided to concemrate on their 
work in the all-Union session at San Fran¬ 
cisco. The morning session, in the Inter¬ 
national Room or Lhe Cathedral Hill Ho¬ 
tel. is deliberately designed for the entire 
membership of AGU nnd invited guests 
from the public information services. All 
speakers will concemrate on the major 
processes and conclusions without resort 
to unnecessary jargon and detail. An af¬ 
ternoon session in the Crystal Room of 
the Holiday Inn will concentrate on the 
details of the atmospheric processes. 

I will present an introduction and over¬ 
view at the outset of the morning session. 
To produce a reference point, the second 
paper by T. J. Ahrens and J. A. O’Keefe 
reviews the evidence on huge impacts on 
the earth throughout geologic time, with 
emphasis on the Cretaceous-Tertiary glob¬ 
al extinction. J. S. Chang lists possible 
global effects of a nuclear war and dis¬ 
cusses the assumptions and uncertainties 
in models which predict a 50% destruction 
of the protective ozone layer. J. W. Birks 
and J. Slaehelin evaluate the air quality 
following a nudear war, with emphasis on 
die components (nitrogen oxides, carbon 
monoxide, hydrocarbons) for a photo¬ 
chemical smog. Interaction with smoke is 
discussed, and a detailed simillation is giv¬ 
en for a one megaton airburst over Den¬ 
ver. J. B. Knox presents a synopsis of the 
studies at Lawrence Livermore Naiional 
Laboratory on radiation fallout, ozone de¬ 
pletion, and smoke-dust-gas mixtures! 

The importance of the moisture and tem¬ 
perature profile for self-induced rainout 
of radioactivity is discussed. Synergism re¬ 
quires further study. 

R. P, Turco reviews the sources of at¬ 
mospheric dust and smoke in a nudear 
exchange, and uses evidence from man¬ 
made and natural phenomena. He con¬ 
cludes that fires from major urban centers 
alone could cause major atmospheric dis¬ 
turbances. In a follow-up paper, O. B. 

Toon, T. P. Ackerman, and J. U. Pollack 
present calculations on severe loss of sun- 
ligni From a large and even a small nucle¬ 
ar exchange with consequences intermedi¬ 
ate between those for large volcanic emp- 
oons and the Cretaceous-Tertiary event. 
Substantial alteration of the dynamical 
processes in the atmosphere should occur. 

S. H. Schneider gives » summary of the 
application of general circulation models 
by a group at die National Center for At¬ 
mospheric Research. Intense healing of 
the mid-atmosphere would occur from ab¬ 
sorption or solar radiation by soot, frost 
patches mighi occur at any season and lat¬ 
itude, and changes of drcuhuion patterns 
might increase the southward transport of 
radioactive debris. P. W. Cruizen con- 
cludes the morning session with an over¬ 
view which will emphasize the interrela- 
tionshtps between the various processes. 

The titles of the papers to be presented 
at the afternoon session are as follow (see 
Eos November 8. 1983. for full meeting 
details). Stratospheric Ozone Reduction at 
tarly Times on Subcontinental Scale- 
Chemical Response of die Troposphere to 
Smoke, Dust, Smog and Ozone Depletion; 
Climatic Effects of Spreading Smoke and 
Dust Generation, Physical Properties, At¬ 
mospheric Dispersion, and Effects of 
Smoke Following a Nudear War; The 
Koie o! Short and Longwave Radiative, 
Forcing in the Climatic Effects Due to Nu- 

Se.Yn r and I , n ^. uence ° r Physical Pro- 
r G w nei : a C,rculali °n Model Simu¬ 
la™ 9 of Massive Atmospheric Soot Jnjec- 


Further AGU Activity 

...JJj! ^“ blic Committee of AGU 

to m VU a subcommit - • 

wL£Aspects of Nuclear 
War and Arm? LunitaUpn chaired byjar- 
SfiV,? h0n ^ October 11, 1983, p. 

' X l , re aU ' Un,on ae «.i°ns may be de-' 

■ I*® r : an 4sOlid iriateriali^t 

H ie eart n s surface; (?) the nature of the ; 

•w • i> . ■ ■■ . . i 1 


The IWAlli^ia^ 
nuu might be suitable, :m d potfmiaw' 
ml rotors arc invited to write to me 
as possible (or phone 312-962-8110 **" 
Thursday or Friday morning preferred). 

Other Activity 

Several groups are working on the con- 
sequences of nuclear explosions. A 
I leaded by (i. W. Carrier (Harvard^? 
pected to submit a report shortly to the 
National Academy of Sciences, and an I n . 
teriiat tonal Seminar on Nudear War w, 
held at Knee, Italy, this summer. I should 
be grateful lor information on otheraah 

Hies. 
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NeWS (roni-Jhiw p- 

will be felt by fanners who import wa- 
Sougii irrigation, although eve., here 
Z report suggests that long-icrin .mjxuis 
Jay be countered by new developments in 
nricultural technology. 

* Tteoite their conhdencc in the global 
warming trend, the NRG committee rqrort is 

SkM w ilh cavea,Sl If ’ for 1 CX f , P 1 1 e ' de - t,r - 

Sution is a bigger factor in .he buildup ul 
nrv in the atmosphere than is now believed 
(making fuel use a relatively smaller factor), 
he auiliors warn that lh«r model would be 
■seriously flawed," and the predicted rise in 
COj levels probably would uccur more slowly. 
On lhe other hand, if atmospheric increases 
for other "greenhouse gases" such as nitrous 
oxide and clilorolliinrocurbinis are factored 
in then the buildup may be faster. And. giv- 
nithe uncertainties of future fuel consump¬ 
tion patterns and politics, the commit tee has 
■much less confidence" in their prediction of 
regional climatic changes or the social and 
Honomic implications of those changes. 

The NRC study was ordered by the Energy 
Security Act of 1980, which called upon the 
White House Office of Science and Technolo¬ 
gy Policy m request the National Academy of 
Sciences to assess the global CO* problem su 
that Congress might make a more informed 
decision on synthetic fuel development. The 
committee favors continued study of almo- 
ipheric COa and the greenhouse effect but 
no immediate changes in policy. "There is 
reason for caution, noi panic," in the words 
of chairman William A. Nierenberg or the 
Scripps Institution of Oceanography. The re¬ 
port condudes that no near-term plans for 
reduang consumption of fossil fuels would 
either be justified or effective in solving the 
problem. "Viewed in terms or energy, global 
pollution, and worldwide environmental 
damage, the ‘COY problem appears imracta¬ 
ble," Lhe report states. "Viewed ns a problem 
of changes in local environmental factors ... 
lhe myriad of individual incremental prob¬ 
lems take their place among die other stresses 
to which nations and individuals adapt." 

The NRC report, entitled "Changing Cli¬ 
mate," followed by two days an Environmen¬ 
tal Protection Agency tEI’A) report that 
reached the same conclusions as to the inev¬ 
itability of a CO*-related global warming 
trend.but differed slightly on the timetable. 

In the EPA prediction, the climate would no- 
tkeaUy warm up sooner I ban in die NKC 
wnario, with major changes in the 1990‘s. 
Mean temperatures would rise 2°G by lhe 
.‘nr &R 1 . and 5“ by die ve.it 2100 .—Tit 

DOE Geosciences 
Research 

The Department ul Energy (DOE) sup¬ 
ports research in the gcosiiciK.cs at 25 uiii- 
tersiiy campuses as well as at the national lab¬ 
oratories and the National Academy ofSri- 
*mw(NAS). Funds for the program have 
P°"n sharply since 19(59, when the total for 
university research amounted to 5483,900. 

last 3 years have seen major funding in¬ 
creases. The mini was 58.02(5 million in 1981. 
U -141 million in 15182, and $4,519 million in 
1983. Drams to individual investigators 
n "ged from a low of about $40,000 lo a high 
“about $337,013 in fiscal year 1983, and the 
? e grant lor dial year was about 

JlM.000. 

Most nf iiip university projects have to do 
'uth geothermal systems: mechanical proper- 
|*! of rocks, magmas, and transport of fluids 
® ^ systems. A few studies are related lo 
“ cnnochcmical properties of synthetic sili- 
(J ie materials. The projects seem to be fo- 
on the general problems associated 
^ geotliermal sources and with radioactive 
w ® | e storage, but the studies range from tip- 
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pet atmosphere ineasti remeuts to organic 
geodteinisiry and to strnrtural geology. 

flic Geosciences Research Program at 
DOE suppons studies by the Committee un 
Seismology, the U.S. National Comminec for 
Geochemistry, the U.S. Geodvnamics Com- 
iiiuiee. Continental Scieniific Drilling Com¬ 
mittee. and Geological Sciences Board nf the 
NAS Naiinnal Research Council. Tlicse 
groups set up naiinnal initiatives and repot l 
on naiinnal geological needs. 

The research categories supported include 
geology, geophysics, and earth dynamics; 
geuclieiiiisiry; energy resource recognition, 
evaluation, and development; hydrologic and 
marine sciences: and solar-ierrestrial-atmo- 
spltcric intentcikms.-~P.W8 

GRL Plans Issue 
on Arctic Haze 

Arctic haze, a winter-spring air pollution 
phenomenon in the Arctic, has recently be¬ 
come the focus of accelerating research inter¬ 
est. In the spring of 1983 alone, at least seven 
atmospheric research airciaft from four na¬ 
tions were involved in sLudies related to Arc¬ 
tic haze. Extensive ground ineasucements of 
haze piiramcicrs were conducted by five 
countries witli interests in the Arctic. 

These and earlier programs have produced 
new and exciling information covering a di¬ 
verse range of topics. To assist in the overall 
study, interpretation, and dissemination of 
these data in a timely manner, a special issue/ 
section of Geophysical Research Letters will be 
dedicated to the subject of Arctic haze and 
related meieurological/atniosplieric studies. 
Publication is planned for the spring of 1984. 

The deadline for submission of papers is 
December 31. 1983. All papers will be subject 
to the normal GRL size limits, page charges, 
and review ci in?via as set forth in any recent 
issue. Guest editor for this special issue is: 

Dr. Russell C Schnell 

NOA.VGMCG 

R/E/AR4 

Boulder. CO 80303 

Frs 320-itWi I 
303-497 (Rilil 

Telex: 45897 St JLTERWARN 

Please tmiily the guest editor mm ii you 
plan to Mihmil a paper to this special issue. 

Bel ore the end «d 1983 send lour copies of 
your mumisc.ripi t» the guest edinu; one copy 
to ihe GRL Editorial Office. 2455 Hayward, 
Ann Arbor, MI 4HIU9: and one copy to 
AGU. 2000 Florida Ave., N.W.. Washington. 
DC 20009. 


JGR Papers 
on LAGEOS 

AGU is inviting contributions to a spe¬ 
cial issue of the Journal of Geophysical Re¬ 
search (JGR) devoted to die results from 
analyses of Laser Gcodynaniics Satellite 
(LAGEOS). Examples or topics appropri¬ 
ate for the issue include, but are not limit¬ 
ed to: • . 

(1) Geodesy; gravity field, mtersite 
baseline distances, polar motion, earth 
tides, and satellite orbit perturbations 

(2) Tectonophysics: tectonic plate mo¬ 
tion. crustal deformation, gravity and ge- 
oid interpretation, and mantle convection, 
structure, and rheology 

(3) Solid eanh-ocean-atmosphere inter¬ 
actions. 

Ail analyses should be based on 
LAGEOS data or make extensive use of 
LAGEOS data along with other informa¬ 
tion. Peer review of all papers will be in 
accord with the usual JGR standards. Pa- 


o ° 

Need to order Groundwater Hydraulics (1983), 

0 edited by J. S. Rosenshein and G. D. Bennett. Latest Q 
edition in the Water Resources Monograph Series. 

0 The 17 papers in this state-of-the-art: monograph 0 
cover a broad range of hydrologic problems that are o 
immediate interest to the theoretician, academician, ^ 
0 and applied hydrologist. The principal subject, areas 
examined are aquifer hydraulics, heat and rpoisture 
O transport, arid modeling. ° 

List price is $18 — 30% discount to all AGU membej's. _ 

0 Ordere under $50 must be prepaidPril 800-424-2488, O 

or in DC area, 202-482-6903. EfESMa^Wi 
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pers, in the standard AGU manuscript 
format, should be received by editors nn 
later titan February 29, 1984. 

Send one copy to: 

Steven Cohen 

Guest Editor, LAGEOS Special Issue 
Geodynamics Branch, Untie 921 
Goddard Space Flight Center 
Greenbeh. MD2U771 

Send four copies to: 

Gerald Schubert 

Editor, journal of Geophysical Research 
Department of Earth and Space Sci¬ 
ences 

University of California, Lus Angeles 
Los Angeles, GA 90024 

Authors should advise Cohen by De¬ 
cember 31, 1983, of their intention to 
make a contribution. He can be reached at 
the above address or by telephone at 301- 
344-8826. 


Geophysical Events 

This is a summary of SEAN RuUtlin, &(*)), Septem¬ 
ber 30, 1983, a publication of the Smithsonian Insti¬ 
tution's Scientific Event Alcn Network. The entire 
Miyakcjiniu and Kabanl reports arc shown; the 
earthquake report is an excerpt. The complete bul¬ 
letin is available in the microfiche edition of Fm as a 
microfiche supplement ul' us u paper reprint. Kor 
the microfiche, order document EH3-U09 at S2-50 
(U.S.) from Afil> Fulfillment. 20U0 Florida Avenue, 
N.W.. Wash in Klim. DC 2(H)(Kt. For the paper re¬ 
print, order SEAN HulUtin (giving volume and issue 
numbers anil issue date) ihnmgli AGU Scjarjlcs sit 
the alrove address; the price is YVfiO fin one copy ol 
each issue number [or tlviM who do nnt have a de¬ 
posit account. $2 for those who do; additional 
copies of each issue number arc Si- Subscription* in 
SEAN Rullelm arc available from AGU Fulfillment 
at the above address; the price is SI8 fm 12 mutab¬ 
ly issues mailed to a U.5. address. 528 ir mailed else¬ 
where. anil must be prepaid. 


Volcanic Events 

Kilauea (Hawaii): Bth-IUth major phases nf E 
Rift Zone erupt ini i; lava fun mains in 300 in 
iced Hows to NE ami SE 
Mi. Si. Helens (Washingtonk Lava trout new 
vent arklcil to i.ttinpnsiic dome 
Vcniamiimf (Alaska): Eruption resumes: 

simmhiilian activity: lava flows 
Pacaya (Guatemala): SinnuMian bursts ami 
lava flows in suiitiiiii crater 
Una Uiu (Indonesia): .Satellite observations 
ol Julv-Aiigust eruption clouds 
Miyakejuna (Japan): Teplira duurl to 10 km: 
lava flows 

Rahatd (New Britain): Earthquake swarms 
and uplift at imrataldeni cone 
Langilii (New Britain); Explnsinns. treinOT 
front gas venting; glow seen twice 
Manani (Bismarck Sea): 4 days of stronger 
activity, ashfalls to 10 km 
Papua New Guinea: Gas measurements at 4 
volcanos 

Pagan (Mariana Is.): Small plume emitted 
Atmospheric Effects: El Chtchrin cloud re¬ 
mains over mid-latitudes 
Miyakejima Volcano, Du Islands. Japan 
(34.08°N, I39.53°E). All times are local f- 
GMT + 9 hours). 

Miyakejima erupted on October 3 after 21 
years of quiescence. Two hours of increasing 
seismicity preceded the eruption onset. A col¬ 
umn of tephra and vapor rose to 10 knt, and 
lava flowed down the SW flank. 

Small earthquakes began to be recorded at 
the Japan Meteorological Agency (JMA) 
Miyakejima Weather Staiion at 1358. Weak 
shocks were fell at the same lime in Ako, the 
largest village on the SW coast. Seismicity in¬ 
creased gradually, anti from around 1430 to 
1523 as many as 2-3 earthquakes per minute 
were recorded. The first felt shock (JMA in¬ 
tensity 1) at the weather station occurred al 
1448, followed by others at 1500 (JMA 2), 

1514 (JMA 1), and 2 at 1522 (both JMA 2). 
Many more shocks were felt in Ako. 

JMA personnel judged that the eruption 
began al 1529, when die amplitude or re¬ 
corded continuous tremor began to increase. 
Tremor saturated the seismograph by 1527 
and high amplitudes persisted for hours. 

The eruption began in the summit crater 
(Oyama), and downslope along a 3 S-km-long 
fissure front the summit to the SW coast. 

Lava fountains rose to a few hundred meters 
front more than nine vents- The lava ad¬ 
vanced in five flows, 300-400 m wide, start¬ 
ing forest fires in many places. The largest 
flow reached Ako nntl a smaller one reached 
Usuki village about 1800; 90% of Also was 
destroyed but there were no casualties. Lava 
reached the sea about 1900. 

The pilot of a Japanese airliner reported • 
that an eruption column had readied 10-km 
altitude around 1000. Teplira covered the 
entire, 55-km* island. Tephra was thickest on 
the E half or the Island, where 20-30 cm of 
ash and lariilli accuniulihed; many car,wind- .. 
shields were broken. In the SW Sector, 7-8 
cm were reported. The airport Was closed by .. 
the doUds of tephra and about 7:6 cm oF a?h 
arid fist-sized tephra on the runway. Rescue 
.planes en.route.to the island had to return to, 
Tokyo Airport. . 

Spectatular fourilairilng and frequent loud 

explraibns continued until midnizhl.An un- 
dewater explosion at the SW. end of the fis- 
$tire wailpbserired from a Tishirig boat about • 


Climatic 

Changes 

by M.I. Budyko 0977) 

English translator, R, Zollna 
English translation editor, L Levin 

262 pp • extensive bibliography • $24 


This classic volume discusses Ihe 
principal features of modem climate and 
climates ol the past. 

Budyko discusses the el feels of 
climatic changes on biological 
processes, including lhe evolution of 
living organisms and examines specific 
alterations In micio as well as macro 
climatic conditions. The author presents 
the need to develop methods — and 
offers suggestions — to modify the 
earth's climate. Climatic Changes is must 
reading for all those interested in climate 
and climatic modification. 


Call 

800-424-2488 

462-6903 (local) 

Write 

American Geophysical Union 
2000Florida Avenue, N.W 
Washington, DC 20009 

AGU members receive 30% discount 
Orders under $50 must bo propaid 


accepted 


2331). Activity subsided during lhe night and 
uiily voluminous while smoke was observed 
on October 4. There were pi ess reports of a 
new bland nlf the S coast hut ihesc were run 
confirmed bv scientific sources. 

Bel ween ihe onset ol ihe erupt i«m ,iud 
01 00 nn October -I, 59 I ell earthquakes sre re¬ 
recorded. Earthquake aclivils. which had de¬ 
clined at lilt* ousel of the eruption, resumed 
al 1812 and increased gt ad nails. At 2233 a 
magnitude 3.7 (Mj dux k struck the island. 
Prclituiii.irv I'SOS riaia place*l lhe event al 
3-1.(HrN. I39.4.VE, at shallow depth. The 
shock caused landslides -it about H* plates 
along island roads, and was fell wealth in To¬ 
kyo and throughmii the Kant'* district mi 
Honshu. 180 kin to the S. After this earth¬ 
quake. seismic acmiiv decreased through Oc¬ 
tober 4. 

Three felt earthquakes and u scries of weak 
events of differem character from those that 
preceded the eruption occurred between 
1700 and 2109 oil October 5. Abaui 3000 
earthquakes including 109 felt shocks had 
been recorded oil Miyakejima from late 1982 
(h rough January 1983. 

When die eruption began, island residents 
fled to schools and other buildings designated 
as shelters, bui 30 were forced from the Tsu- 
bota town hall (3.5 km SE of ihe summit) 
when the roof began to collapse under the 
weigh l of tephra. About 2000 residents were 
moved from the endangered area near the 
eruption zone to the N coast. There were no 
casualties. Eleven government ships arrived 
to stand by in case the entire island popula¬ 
tion of 4400 needed evacuation. About 10S£ 
of the population left the island on October 
4. 

Although heavy rain on October 5 cooled 
the lava, a stream Lhat threatened the 60 re¬ 
maining buildings in Ako continued ui ad¬ 
vance about 1/3 m per hour. On October 6 
firemen tried to ball it by spraying water on 
its front. 

Miyakejima’s most recent eruption was Au- 

C 24-27, 1962, when explosions anti lava 
s originated from fissures running down 
the NE flank, ln the 13 recorded eruptions 
since the year 1085, Ako was destroyed or 
badly damaged in 1643, 1712, 1763, anti 
1835.. ... 

Information Contacts: Office of Volcanic 
Observation, Scismological Division, Japan 
Meteorological Agency, l- ; -3-4 Oic-niaeni. 
Chiyoda-ku, Tokyo 10U, japan; TokikoTiba. 
National Science Museum, Department of 
Geology, 3-23-1 Hyakunln-clm, Sliinjuku- 
ku, Tokyo 160, Japan; The Japan times. To- 
kyo, Japan; Kyotln News Service. Tokyo. Ja¬ 
pan; Agence France-Presse; Deutsche Presse- 
Agenlur; Associated Press; United Press 
International. 

Rabaul Caldera, iV«*> Britain Island, Pajbpa 
New Guinea (4.2?I a S, I52.203°E>. The foHdw* 
jng Is'a report from Peter Lowcnstein. 

"An exponential increase in seismic activity 
In Rabaul Cnldora began in tale August arid 
culminated Ih an intense crisis with 621 
earthquakes on September 19. The strongest 
event had a magnitude of ML 4-2. Since then 
seismicity has remained high at 40-120 
events per .day pncl hris included several.ml- 
nor criies. Thq,total number of cajdera earth¬ 
quakes in September was 2135, whitjvis a sig- 

■ .’ Newa (coat. cap. 932) 


















News [rani, frum p.93l) 

nificam increase over the previous highest 
monthly totals of 1170 and 1079 in lanuarv 
and March 1DH2. 

T lie earthquakes have been concentrated 
at depths of 0-3 km near Tavurvur Volcano, 
n small post-caldera cone on the E section of 
the elliptical caldera hounding fault, but oth¬ 
er sections of this fault have also been seismi- 
cally active. 

"Tilt measurements showed distinct uplift 
centered 1.5 km S of Tavurvur. Uplift com- 


Earthquakes 


menced in early September in relation to in¬ 
creasing scismiciLy. A sharp tilt change of up 
to 49 inkroradians accompanied the seismic 
crisis of September 19. hut till rates have 
since retm ned to nomi.il. The depth and in¬ 
crease in volume of ihe source of ground de¬ 
formation arc estimated to be about 1.7 km 
and 1.9 million cubic meters." 

Information Contact: P. Lowenstein, Senior 
Government Volcanologist, Rabaul Volcano 
Observatory. P. O. Box 386, Rabaul. Papua 
New Guinea. 


Date 

Time 

(LPT) 

Magnitude 

Latitude 

Longitude 

Depth 
of Focus 

Region 

September 7 

1922 

6.3M, 

60.99 a N 

147.39*W 

shallow 

S Alaska. USA 


Information Contact: National Earthquake 
Information Service, USGS, Stop 967 r Den¬ 
ver Federal Center, Box 25046, Denver CO 
80225 USA. 


Meteoritic Events 

Fireballs: Brazil: Georgia, Massachusetts, 
mid-Atlantic, North Dakota, Oklahoma. Ore¬ 
gon (4). USA. 


Geophysicists 

Roger J. Si. De Wiest has been appointed 
distinguished professor and direttnr of hy¬ 
drology of the newly established hydrology 
program at Tarleton State University, a part 
of the Texas A&M University system. He is 
one of four full-time waicr scientists and en¬ 
gineers in the new program. 

The newsletter of AGU’s Committee oil the 
History of Geophysics reports that Sylvia 
Fries, a research associate professor of history 
at the University of Maine, has keen appoint¬ 
ed to serve as director of the National Aero¬ 
nautics and Space Administration hisiurv of¬ 
fice. The position has been vacant since No¬ 
vember 1982, following the retirement or 
Mottle Wright. 

Mohammed Asad Khan, a University of Ha¬ 
waii professor of geophysics, recently was ap¬ 
pointed Pakistan Minister of State for petro¬ 
leum and naiural resources. 

Walter SttUivan, science editor of The New 
York Times, received die Association of Earth 
Science Editors’ Award For Outstanding Edi¬ 
torial or Publishing Contributions. The award 
was presented at the association’s meeting in 
mid October. Sullivan has been a member of 
AGU since 1957. 


iitiii.u •vtcncc l-uiiud.ilinn's (NSFifwi; 
Scientific Ocean Drilling (OSOD)ft"* 

Drilling Progi-ani (ODI»). OSOD ft” 
leiretl lo NSF's Division of Ocean 
mi her tins year iff*, lulv 5 itio? 5 lenttl 
the Advanced <bean li, mJ 2?l£ ** 
(AGO I’) has been renamed ODP 0 th 1 
in ODP are Alexander L, Sutherland *"** 
|»og,am director; Hertnan tS^ 
progiam associate for science 
and Jennies* D. GiUooly, mogm” S ^ 
Anton L. Inderbitzen, former OSOD prrJL 
manager lor science, has transferred 1 3* 

..^DiviWlCt 

hi Mrmininin 

Earl W. Barrett, ti l, died on Augu« 3 * 
member ol the Atmospheric ScienSL 
lie joined AGU in 1948. * awn ' 

.dftfl! W - H T e ' on October Iff, 

1983. (lie prolessor emeritus of hydraulic 
engineering at the University of Iowa had 
joined AGU to 1938. A member of the H,, 
drology section, he was a Lire Member. 

Vladuaer Sobolev, 75 died. A member or 
the Volcanology, Geochemistry, and Petrolo¬ 
gy section, he joined AGU in 1972. 



Gravity 


C:. Tsuboi, George Allen anti Unwin, Boston. 
xlv + 254 pp.. 1983, cloih $41), pajK-r $19.95. 

Reviewed by L. E. Wilcox 

Ac curding to Us preface. Gravity is intended 
to provide a fundamental knowledge about 
gravity and the use or gravity data for under¬ 
standing the geophysical siuiciurc of the 
earili. The material included is based upon 
lectures given ai the Uniieisity of Tokyo by 
the author with added result* obtained aliei 
his retirement from the university. The bonk 
was oiigiitally published in Japanese in 1979 
anti was translated into English by the autlioi 
for the current edition. 

C. Tsuboi was Emeritus Prolessor ol Phys¬ 
ics at the University of Tokyo until his death 
early in T983. Throughout his career, lie was 
an active worker in the areas ofgiaviiv men- 
sure incut ami intci preiaticii. His coini-ibu- 
ncnis will be missed. 

The coverage of die subject of gravity pre¬ 
sent ed bv this book is reasonably cumprclicti- 
sive. Must ol ihe Itiiidainemaf concepts of 
gravity are treated—some quite hrielly, some 
m more detail. The book is clearly intended 
Tor an undergraduate geophysical audience, 
biu geodesy studems might benefit by read¬ 
ing some of the elementary yet interesting 
approaches taken by the author. 

The selection of topics discussed in this 
ixmk is a little different than I have seen in 
similar books, and it may be useful to sum¬ 
marize its major contents. 

The book begins with a brief but excep¬ 
tionally dear introductory chapter lhaL de- 
scribes the elemental concepts ofgiaviiv 

f— n ' " nlri f‘« al to™- UK gcoid! and 
the Eolvos effect. Toward the end of the 
chapter, the purposes of gravity measure¬ 
ment are slated to be (l| determining the 
shape ot the earth, (2) finding die under¬ 
ground mass distribution, (3) estimating the 
elasticity of the earth, (4) seeing ir gravity val¬ 
ues change with dine, and (5) standardizing 
physical and chemical constants. All but the 
, lhej * lo P‘« discussed later in the 
lext. but most attention is given to the second 
purpose. 

The chapter on gravity measurement em¬ 
phasizes die pendulum methods (absolute 

Srir/h b, . narine) ’ ^‘ h Separate sec,ioi « °n 
ballistic absolute gravity measurements, gravi¬ 
meter measurements, and surface ship mea¬ 
surements. ^ 

The free-air ami Bnugurr reductions and 
terrain correction arc treated in a clear and 
Hcmentary manner in the chapter on gravity 
reduction, T he approach here is decidedly 
geophysical in outlook and methodology - 
The confutation ofllaiiening (here culled 
cllipticity) from gravity is developed with ref¬ 
erence to the calculations of Newton, Huy- 
Rcns, and (jlairaut. Mcili.,,1, for computing 
Hie gravitational effects of undeinround 
masses are discussed for a numliei or simple 
geometric shapes and figures. 

. Th f PoieiMKil of gravity is briefly intra- 
duccd and Laplaces equation is set up in car¬ 
tesian, cylindrical, and splicrintl coordinates 
Thts et|um.on is solved tor the cartesian and 
cylindrical cases only. Methods in compute 
geuid heights and deflections of tlic vertical 
arc presented for each of the three coordi¬ 
nate systems. Fully one third of the lionk is 
deyiied to the solution of Laplace's equation 
and various topics on interpretation of earth 
structure using related methods. 

Another chapter covers second derivatives 
of the ginvuy potemij 11 , the torsion balance, 
and their applications. A good introduction 
lo tidal variations In gravity follows. A short 

clKhere. 110,1d,an 8« is 
Tile book concludes With a dcari discussion 
of isostasy and its implications to gravity and . 
earth.structure, a chapter on the Behavior of 


gravity at sea with simple structural intcriiie- 
laiion exam pies, mid a chapter on iiucrprctsi- 
uoiis of gravity in areas characterized by vol¬ 
canos and earthquakes. 

Tliroughenu the text, its origin in lecture 
notes for the University of Tokyo is clearly 
apparent. For example, many or the specific 
examples given pertain to Japan and its sur¬ 
rounding waters. In addition, the selection of 
material presented and depth or coverage of 
various topics suggest a course designed to be 
a survey or the geophysical aspecis or gravity. 
Still, ihe material is very coherent and Hows 
nicely, 

Historical met hods and procedures may be 
emphasized too much at the expense of more 
modern techniques. For example, cunsider- 

ab c spuce j s g j ve „ 10 , JC „ ( | ll | llin aiK j , ursi(J| , 

balance measurement, while railing finely 
met hods and gravimeters receive relatively 
brief coverage. The satellite methods of grav¬ 
ity determination are mentioned only in pass¬ 
ing. 1 ■ 

The coverage of gravity-related topics is 
fundamental and basically elementary. Most 
of the material presented is clear and concise 
ami should be comprehended bt lC n,^spe¬ 
cialist. I found the book fun to read and to 
contain a number of interesting approaches 
and topics that I have not seen in print else¬ 
where. I reel it is an interesting reference 
source for those experienced in gravity appli¬ 
cations, mid an excellent and reasonably com¬ 
prehensive introduction to the geophysical as¬ 
pects ol gravity f ur those who arc new to tins 

L E. Wilcox is with ihe Defense Mapping Agen¬ 
cy Aerospace Center, St. Louis , A/O 631 IS 


Igneous Rocks 

Reviewed by Bruce R. Doe 

"Igneous Rocks was written for Undervradu- 
ate geology majors who have had a ye7r of 

dernl rJ.«t for beg . l ? ,lin 8 graduate wi- 
ernm^ 8IStS . WO, kl,, 8 in '"dustry, gov¬ 
ernment. or academia should find this text 

up w 198° f„d e 10 UlC , “ hn " 1 ,ile ™rc 
wEih r 8 u d as an OVerV i™ Of topics Will, 
which they have not worked but wh&, mav 
have unanticipated pertinence ,o EtS 
EX S ° sians Jte preface to SKJ 

Asone w | >0 WO rks pan time in research on 
igneous rocks, especially as they relate to 

I , havc ^en looking for 
»uch a book with this avowed purpose in a 


field that has a choking richness of evolving 
terminology and a bewildering volume or in¬ 
terdisciplinary literature. In addition lo die 
standard topics of igneous petrology, die 
book contains a chapter on the role of igne¬ 
ous activity in the genesis of mineral deposits, 
its value to geolliernial energy, and the jin- 
tential of igneous rocks as an environment 
for nuclear waste disposal. These topics urc 
presented rather ajiologetitally in the pref¬ 
ace, but the author is to be applauded for in- 
eluding this chapter. The apology shows just 
how new these interests are lo petrology. Rec¬ 
ognition is finally coming that, for example, 
mineral deposits are not “sports of nature," a 
view held even by many economic geologists 
as recently as the early 1960‘s; instead they 
are perfectly ordinary geochemical features 
formed by perfectly ordinary geologic pro¬ 
cesses. In fact, die mineral deposits and their 
attendant alteration zones piubahlv have as 
much to tell us about igneous rocks as the ig¬ 
neous rocks have to tell us about mineral de¬ 
posits. 

The author also might well have had a 
chapter on the rale of igneous petrology in 
geologic ha/aids concerns. The explosion ol 
Mount St. Helens (briefly mentioned in the 
text) to some extent has broken our feeling 
lliat, in the conterminous United States, it 
can t happen to us. The Chiclum explosion in 
Mexico (that erapied after this hook went to 
press) has reminded us again that ii ran | K ,p. 
pen to us and even underlines a need for the 
abNuy to predict which eruptions will I* sul¬ 
fur rich (like Clnchdii) and which will not 
(like Mount St. Helens) because of climate 
modification aspects of sulftn ie acid in die 
st rat,sphere. 

Elsewhere in the Irsl few hundred years, 

;nc ividufl volcanic eruptions have resulted in 

rTi F . ,l “ u ® r } ds ° r f| caih* as n result of aslt- 
fal burial, tidal waves, and. csjiwiilly, imp 

dantT I ‘ al >'«. behind, and partkularly In¬ 
donesia. Volcanic activity also produces high 
scitniiciiy- the Island of Hawaii is the 
tectonically active area in the United States. 

he author, also, too easily dismisses the im- 
poriant role (hat volcanism plays in climate 
modification and the onset of glacial ages, in 
leh of the recent Geological Society of 

l9811 ,C p^ eCial P r a|5er 00 lhe ^[Axelrod, 
S ' ■ P*j a future edition otlgneous 

f,t S rd?h' nC ' Ude , a d,aplCr 0,1 ,hese volcanic 
'5”“ they arc not just a topic for 

etigmeerirtg geologists. 

417 If™ V an,ounl of ,,iaier 'al in Hie 

wssionfn?°l 11 ■■ ,S he, P fuL Tl,crc are dis- 
EreJ ° rkomailltcs ' Photomicrographs of 

and deta k lexll,ral explanations. 

(such ^ riSw Ca CUlatU,g various faclors 
(such as CIPW nonns, Thorton-Tuule differ- 

eniiation index, Peacock alkali-lime index 
and many more of ll]ese invo!ved achenies . 


GeophysicalMoncgrap!^6™™ a *"^^™®®®""®BM^B 

Heterogeneous Atmospheric Chemistry (1982) 

The 36 papers (Individually re - naraiwnd • $27 

firenced) in this comprehensive This volume ie ! "It is 

monograph detail a broad multi- iripL ? f compendium of this v 

disciplinary examination, of at- otgte rllS° a"" 4 ? eth ° d " benchl 

mospheric science. Helewgc- pr° ce iesinl,J, 0 the h m “ Ui P hase P°^it 

neons Atmospheric Chemistry is ■' p ocessesin atmospheric science. At 

required reading, ; ' Wrlti;; |^ f ^ r !Grophy3icalUhion. Orders 

. : th , dc tm , or ■ w 

. ••• : ; 


that are liandicd alwtit so freely in igneous 
petrology but which are so hard for ihe pan- 
time researcher to remember). 

One illustration ol the difficulty of tvorkiiu 
in iguemis petrology regards rock clausi&n- 
non. A fie i- taking us through the labryrimh 
or the highly involved /UGSfl973] reponon 
Plutonic mcks. classification and nomencla¬ 
ture and the just -as-involved classification of 
37n-i kriien 11978 j, the author lells us (p. 98) 
that die tilost widely accepted classificaiion 
til volcanic mcks is dint nf livnteanilBongar 
1197 1 1.’’ Ho wet er. dieir method 'is loo in- 
v»dved tu be .summarized here." Thus igne¬ 
ous-rock lernii oology is ntw in lhe state of 
being ioo comjrfcx lo include in even a4I7- 
jiagc iaitriKliic tory text on the topic! Not on!) 
this, Inn ihe dchuittum of terim can change 
radically. As an illuxtraiinii of this protilcnt. 
when 1 did some research on tlie origin of 
slinMioniies with my (nlleagiies Zell Peiernun 
and I la] I’luMka in ihe fluid's, a slioshoniie 
was a lias,ill containing olivine and pyroxene 
plicnrarysis with K-leldspar in diegruiimi- 
uiiiss. Now the autJiiir recoin,neinls die term 
lie dismissed Ihiuhsc (jj. 28 h "uniisuslli fx> 
tassiuni-rieli lame should be called an unuw- 
ally polassimn-i-icli laiiie." I he author Kpesv 
edlv shows his awareness dial igneous petrol¬ 
ogy is trip]ting over its own terms; in lac*, 
one of his goals is to use this book to guide 
terminology usage in the future, a noble bin 
probably futile endeavor. I offer the two ex¬ 
amples iilKive of the terminology pniblems 10 
show why I fell the need of a book l*ke Igit- 
nus Rinks. 

The honk contains a few words on just 
about all topics and terms used in igu« us P e ' 
trology. (Not all terms in jiopular use are dis¬ 
cussed', however; for examjile, I looked in 
vain for hmiinitrs.) Such a coinpi‘cl’ eMS *'^ wl ‘ 
crtige is bom it I to lie uneven, and sometime 
misleading. For example, one could eastl)' g 
the iniprc-ssion from tlic term incoinmiif <>■ 
limits tltat die gcoclicuiislry of Icho Tollosvs 
that of the iiiujoi- elements niagnesi« m - ir J^ 11 
ami t-ak him, ami that lead ilierelorc wcum 
usually lie compatible in the crystallization ^ 
malic igneous rocks; in fact it follows puW 
um and to some extent sodium, elements ^ 
less ionic charge but of more similar >on 
ditis. These elements tend to stay tf» ,l,e 
and therefore usually incompatible for nfl 
melts. , . ■ 

Another misleading use of terminology 
large ion elements, which for some reason 
substituted for large ion lithophileeleaen 
L1L elements. No doubt this change Is a pa 
the author's terminology-reform move ■ 
but the students are going to.be raced 
elements in the literature, furthermore 
thor equates the terms large ion and 
hie elements and feels tltat the term » nffl r” 
is misleading (p. 82). The terms are not») 
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An incompatible element is one lh.il 
^Lniiallv stay* in a melt that has any |«u- 
fj£^Snblagc iff phases cnJallizittg. 
ian elemem may ^ cmpM 
Sdepmcli'iR «.t <l»c ph»» W* hzii.g 
Kliine- A lengf "•« 

hand, is one that «»>*'» ^ nit ' 

Srt, common phases of the mantle ci ystal- 
jTolivine, pyroxenes, spinel, and garnet, 
■jyjeterm LIL element is therefore more re- 

W !wlopes are covered to some extent. Sm.n- 
liuiu itoiopes arc the wmkhmse in this text 
and arc abruptly intruded into chapter 7 un¬ 
der ihe heading of magmatic assimilation Ip. 

137 ) and. later, or neodymium isotopes <p. 

278). Oxygen isotopes arc introduced on p. 

234 Lead isotopes are mentioned only in 
pacing. A better approach might well have 
heai to liave a short chapter near the begin¬ 
ning explaining how these isotopes work, 
with applications introduced later where aji- 

^Tkeauihor states that igneous petrology is, 
by necessity, a descriptive science. Perhaps so, 
bit 1 find die recent attempts to construct 
quantitative models to be healthy—as the au- 
ibor also states. In view of this, there is a sur¬ 
mising lack of equations in the text, although 
equations for equilibrium partitioning of 
irace elements in generalizing differential km 
trends and (although it is not labeled as such) 
for Rayleigh distillation are given in a figure 
on p. 84.1 had hoped to see more of these 
equations within the handy covers or one 
book, but (hey are not provided. Just why 
ihesc equations are absent is not clear, as they 
are all "plug-in” equations easily handled by a 
modern, $15 pocket calculator possessing ex- 

E neniial key, logarithm key. etc. They arc 
rdly beyond the grasp of present-day high 
school students, much less advanced under¬ 
graduates. Even dte equations of tlic form nf 
the radioactive-decay equation (-dN/di = \N> 
are absent, in spite of the discussion of radio¬ 
genic isotopes. Because equations of this 
form—radioactive decay, first-order reaction 
rates, absorption of X rays, etc.—are among 
the most commonly used in science, upper¬ 
classmen and beginning graduate students 
should be familiar with them. Unlike many 
textbooks, Igneous Rocks does not have prob¬ 
lems or questions at the end of the chapters, 
a feature that is helpful in underlining the 
must salient points the author wishes to get 
across. 

If the author too easily dismisses the |x«si- 
Ut role of volcanism in ice ages (ji. 205), die 
suggestions (p. 147) linn "it seems unlikely 
ihii ihe rniirc thickness of the crust can he 
pierced by a single pool ol mugin.i (■■iisi.mily 
dun^ing composition and 'bin ning its way’ 
upward" seems even more premature in view 
of the paper by Ahern el ai. 119811 proposing 
pa this. The controversy involving the origin 
‘’fgraniiic and rhyolitic melts is not clearly 
presented anywhere; yet, Lhe discussion of 
die variable roles nf crustal auatexis by malic 
melts versus fractional crystallization of mafic 
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melis to form granites and rhyolites remains 
spirited alter decades of study. 

In spite of these and other shortcomings, a 
discussion or igneous rocks in any son of 
comprehensive and organized fashion be¬ 
tween two covers is a formidable job in the 
1980‘s, ft takes a courageous individual to 
make the attempt to do so. A review that fo¬ 
cuses on the shortcomings of such a complex 
topic is all ton easy lo write. 1 did get—and, 
in fact, will continue to gel for some time to 
come—mcist of what [ wanted out of Lhis 
buok. If I felt that many important refer¬ 
ences have been omitted (among the 600 that 
arc tiled!), there are many important refer¬ 
ences thiil l had missed and am glad I now- 
know about (c.g., the cited references on how 
much partial nicking might be needed to per¬ 
mit droplets, of magma to migrate and co¬ 
alesce). I n view nf the increasing importance 
of igneous petrology to society and the au¬ 
thor’s recognition of this, many readers will 
find Igneous Rocks to be valuable. 
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Circulation in the Coastal 
Ocean 

(L T. Csanadv, D. Reidcl. Boston, x + 279 
pp.. 1982. 

lievint'cd by )'. Huirh 

Coastal ocean dynamics as a disiinn lu,iih.li 
of dynamic oceanography has seen a tremen¬ 
dous amount of growth in the past 2*) years 
or so. Although there remain many areas or 
cnniemiuii. a sufficient amount of common 
Lindcrstaiuling now exists in the open litera¬ 
ture tltat a synthesis is worthwhile and indeed 
wclcumc. Circulation in the Coastal Ocean rep¬ 
resents an effort to accomplish jusL that. The 
emphasis is on motions in the coastal ocean 
that cause large net particle movements and 


is therefore |»niciilarly appropriate for the 
current concerns for the environment. The 
scope of the monograph is, however, much 
more limited than hrsL expeued. The reader 
is led ihrnugh the development of theories 
and physical arguments essentially following 
the impressive list of literature luniribiiiions 
from the author. The gravitation unvnn! the 
works of one man precludes disuissiuns of 
other important topics and approaches. 

The monograph is organized into two main 
sections, following an opening chapter that 
briefly summarizes some fundamentals. The 
first section is composed of four chapters (2- 
5) and deals exclusively with the inenial re¬ 
sponse of the coastal ocean forced by the sud¬ 
denly imposed surface wind stresses. The dis¬ 
cussion of the set-up process in chapter 2 is 
particularly elucidating and informative. The 
treatment in chapter 3 ul the stratified ocean 
response in Lcrms nf individual vertical 
modes is elegant. The fact that solutions lo 
the homogeneous problem can now he tran¬ 
scribed to give the behavior or a stratified 
coastal sea (albeit of a uniform depth) makes 
for an effective prcscniniicin. 

The uniform-depth restriction is relaxed in 
chapter 4. The possibility of vorticity wave is 
introduced here in a way that is quite con¬ 
vincing. The discussion of cuasial jet over a 
sloping beach is, however, nnt up m the stan¬ 
dard of clarity of the early chapters. The 
chapter ends with a cursory look at cuasial 
trapped waves in a stratified ncerm with vari¬ 
able depth. The development of the theory is 
followed in chapter 5 by a discussion of ob¬ 
servational results ft-uiii two majur experi¬ 
ments: the lntcrnaiiimal Field Year mi the 
Great Likes, un Lake Ontario, and the (imsl- 
al Upwelling Experiment oil the Oregon 
coast. Coni|iarisoiis Lciwcen theoretical un¬ 
derstanding and observations arc, however, 
largely qualitative. Results of statistical analy¬ 
sis which lias contributed greatly to the explo¬ 
sive development of the field arc sorely 
missed. 

The second main seciirm con tains the rest 
of the monograph and is concent ruled upon 
the equilibrium state uf affairs in which the 
external forcing is balanced with dissipative 
processes, cbiellv bottuni friction. The discus¬ 
sion nf the parameterization of bottom fric¬ 
tion 1 eatures a unique blend of empirical re¬ 
sults and conceptual understandings. The 
outcome isa solid fulludaiion foi a fnnmila- 
tkui of die la mom stress dial should prove 
useful in practice. The main .mrauion is. 
however, the analog >>1 ihe spread «>i the sea 
level variation within a coastal boundary Inver 
to die conduction ul heat. It brings a large 
body ut analytical tools to bear upon the 
coastal ocean circulation problem. The dis¬ 
cussion in chapter 7 of die ihermolialine cir¬ 
culation features the author's work on ibc- 
gcostrophk adjust mem problem for a but- 
tom-to-surfacecoastal uccan tram and the 
advection and diffusion of freshwater. The fi¬ 
nal chapter presents observational evidence 
for the steady-state circulation depicted in 
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theory, particularly, that in chapter fi. but 
again in a qualitative ni aimer. 

Ollier than the somewhat uneven quality in 
presentation that was all tided to curlier, the 
monograph also suffers Train having numer¬ 
ous printing errors. These errors are quite a 
distraction to reading and hope fully will he 
eliminated in later eclitinns. 

Some readers will nu doubt be disappi lim¬ 
ed with not ft tiding here any discussion of 
numerical modeling results. While ihe author 
is correct in his assessment of (he role of nu¬ 
merical inudcling us mainly one of synthesiz¬ 
ing analytical results, the value of numerical 
models in suggesting new directions lor theo¬ 
retical development stud in providing a means 
for exjiuriiiieiilaiiun is un necessarily down¬ 
played. 

On the whole, the monograph remains a 
valuable and timely contribution lo coastal 
dynamics literature. The incoT|Miration uf a 
substantial amount of the work on the Great 
Lakes is |>aiiicul;irly ol value. These enclosed 
basins provide succinct examples uf cuasial 
dynamics, yet arc often given less attention 
than they descivc. 

As a ic-xl lor graduate courses, the mono¬ 
graph con hi be broadened with discussions nl 
mixing across fronts, tidal mixing, ami pci- 
Imps finllic-i aspects ul rmistallv trapped 
waves. Fur the prulcssiuital, the bra A. pre¬ 
sents a banquet nl physical insights .mil will 
pmve to be a delightful addition to any shell. 

>'. Hsueh is with Ihe Department of Oceanogra¬ 
phy, Flotilla Slate I'ntirrsits, Fuflahn^rr, FL 
32306. 


Correction 

The review of Physico-Chemical Behaviour of 
Atraospheiic Pollutants that appeared in Eos. 
August 2, 1983. p. 48li, Listed an incorrect 
price for the book. The correct price is $78. 
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managed through (he Civil Engineering and Sys¬ 
tems Engineering Depnnniciui respectively. Be¬ 
cause of the close interaction lictwcen the two pro¬ 


gram^ a joint appointment between (he Systems 


and Uivif Engineering Departments is |»ssiblc. Al 
the present, research 111 the water resource systems 


cngutccri tig area is focused on tvnter planning, 
management and policy analysis, hiei archical- 
mulilubjectivc decision making, groundwater quality 
management, risk assessment, and decision support' 
systems. The applicant should have a doctorate and 
a strong interest in undergraduate and graduate 
leaching us hcli as a commitment to develop a 
strong research program in his/her area or exper¬ 
tise. 

Please send a resume and names of references to: 


Professor Varov Y. H.limes, Chainnaii 
Systems Engineering Depart mem 
C.ose Western Reserve University 


? Western Reserve University 
Crawford Hall 
Cleveland, Ohio 4-1100 


CWRU is an equal oppomiiiity/alTninaiivc action 
employer. 


Geophysicist Tenure-Track Anpolnlmeni/Dcpart- 
meni of Geology. University ofToIcdo. 'I lie |tosi- 
liun is flics.lire aculeiuiier I. 1984. Individuals with 
51 rung backgrounds in exploration geophysics—;tp- 
plic. I geophysics are id primary interest although 
other s|xvi;ui?.ili>ini will lie considered. The Ph.U. is 
required ns well as .1 strong cuimiiitiiicnl to effective 
leaching and research, flic depart mcni lias model n 
I .Millies and nlfetv U.S.. B A . jihI M.S. degi.-es it. 
approxiqiaiely i.u undergiadiiale and 3l> graduate 
students. The fatuity consists of eight fulltime and 
five adjunct professors actively involved in a wide 
range of research pursuits. Interested persons 
should sul unit a letter of application, resume, tr.m- 
scnpis. and ihice letters uf recommendation 10 : Sui- 
an l„ Dean. Chairman of Search Committee. De- 


parinicni ol (.eulogy, Unnenkv id Tulcdn, loledu, 

Ohio 43611(1. phone (419) 537--2246 or (4 III) 527- 


Universily of California, Rlverilde/Geology (with 
emphasis on petrology). Aulsiam Professor npen- 
JJ 1 8 beginning l JulyT984. The a pg 10 in intent blad¬ 
der faculty position. Appointee would leach at both 
undergraduate and graduate levels (M.S. and Ph.D.) 
and should be able 10 teach several of Petrology, 
Mineralogy, Geochemistry, Crystallography. Field 
Ceology. Physical Geology. Ph.D. required. In addi¬ 
tion to teaching, research and service are required 
01 faculty meinbcis at the University of California. 
Applicants should submit a current curriculum vitae 
with names and addresses or three people who have 
agreed to provide references. Applications received 
by February I, 1984, will receive preference. Appli¬ 
cations may be accepted until successful candidate is 
appouued. Send applications to Dr. Lewis H. Co¬ 
hen. Search Comniittee Chair, Department of Earth 
Sciences, University or California. Riverside, Cali¬ 
fornia. 92521. 

The University of Cali Tomb is an Equal Opponu- 
nily/Aformative Action Employer. 


University ul Toledo is an equal oirponumtv/af- 
liraianvc action employer. 


Meteorologin/The City College of The City Uni- 
venltv or New York. The Department of Earth 
and Planetary Sciences invites applications for an 
anticipated opening in meteorology. The appoint¬ 
ment will start September, 1984. Applicants should 
have completed the Ph.D. bv the time ul appoint¬ 
ment and have a strong background in synoptic mc- 
teorplom; and computer applications. In addition, 
lie indiv idual should have an interest in atntosnher- 
lr chemistry- or pollution as applied to urban areas, 
or physical oceaitography. The person hired will be 
required to leach courses in meteorology, and possi¬ 
bly physical oceanography as well as develop and 
n^ntain an acuv-c research program. Panicipalion 
in the C.U.N.V Ph.D. Program In Earth anriEnvi- 
ronnienial Saenccs is aiuiapiied. Rank and salary 
will be commensurate with experience. Send resu- 
rac ' , ,ran « n puland three leiten of reference bv No¬ 
vember 30,1983 to Professor Dennis Weiss, Chair- 
man Department of Earth and Planetary Sricnces 

if™ ■ 10 “ i!™' aml Convc,u 

.. Tl 1 ? ® I V College of the City University or New 
\°r* “ an “I 1 "* opportunity aflirmmire action em¬ 
ployer. 


Uolvenlty rf Wkconsin-Michjnn/Hydrologlc 

Modeier. The Department oreeological and Geo¬ 
physical Sciences at the University of Wiiconsin-MII- 
waukee invites applications for a probable tenure- 

ran lEStt 1 0n -°- ™*j s,an J Professor beginning in 
fan. 1983, to join a broad program ill hydrosphcric, 
ecokigical^ atntosplicnc and geophysical sciences. 
Applicant a unman itrenuih (lmiiih h. .k- __ 1 : 


ecological^ ainiosplicric and geophysical sciences. 
Applicant s pnmarv strength shoultl be in the anijli- 
ration of numencal models to ground water flow 
anil chemical Iramnnu cuiiAmi A .1 __-K_1 


Hydrogeology/Uni vcrally or Illinois at UrErana- 
ChampalgiJ. TJtc Ilejiiirintent uf Geolugv Inis rc- 
insilluicujts scare li fur a liydrugmlitgist in lijl a 
permanent, tenure-track (utiiltv puaiiiun. IlLean- 
jMimtnLcnt will be m the Assistant Professor level. 
Salary Is ncgniijbfe. A Pli.D. is rcquircil. Starting 
date wt Ik August 21. IU81. The suncsslid candi¬ 
date will have a demonstrated background In one or 
more or the fnlkhwiiig ureas of hydrogeology: basin 
analysts, Bow in [xmius media,orelicmiraliniunic- 
liuns between groundwater and rucks and will be 
expected tu teach one or more graduate courses in 
hydrogeology, to participate in our undergraduate 
instruct mm il program, and to insiniuin and enhance 
our existing strong research program in hydrogeol- 
cwy. For eqtutl consideration, application indudinit 
the names of three referees should be sent bv: 


“'wtu iu gruunu water now 
□ml chemical iransport systems. A strong chemical 
background or inocleling experience with flow in 
Iractured media or contaminant migration would he 
helpful. Further, ability to apply modeling tech¬ 
niques 10 problems in other aspects of the geosci¬ 
ences will he impurtant. “ 

The successful candidate will be expected to teach 
a n applied senior level course in the theory and ap- 
F« S' difference ntctliodi 

level canraes in hydrology and 10 leach general ae- 
ology at the undergraduate level. Ability to icadi 
geophysical fluid dynamics would be valuable 
. R «c«rtli pregrams at UWU include lake infiltra¬ 
tion miQ aquifers, use or aquifers for compressed- 
air slntagc. Great Likes contamination and sedi- 
mcni processes, the use of applied geophysics in do- 
lemming hydraulic properties and (low, and 
Kverc-siorm modeling. Facilities include a Great . 
Lakes Research Center with research vessels and 
pter Faclliuci, an Urban Research Center and a ru¬ 
ral fieldstation. 

Candidates should forward resumes, complete ' 
transenpts and three letters of recommendation to ' • 
Professor D.S. Chcrkauet. Chair, Department of 
urological and Grophysica! Sciences. University of 
Uiscnnsin-Milwaukee, Wl 53201. SaUiv range W , : 

bul wll probably be. ■ 

- m ihe J23,(lOO-$J5,000 range. Closing date for ap- 
plicniurns is January 31, I9§4. . . . H 

employer*'- n a ^‘ rmat ' v ®" ac *“ ,1 » equal opportunity j .■ 




Hamilton College/Facully Position. ApplMitinnv 
are invited fora tcmire-lrack noviiinu sen ling Sep- 
tcnilier 1984 at the Assisi. I'rofossnr level. This 

K ilion will expand the di-par 1 mi-in from ilirce in 
r faculty memhers. We seek a peiwm with a PhD 
who is siiunglv oiicntcd toward umlei gradualc 
teaching and whose held of 1 raining and interests 
arc in any of the following lieltls: geojiliysiis. Inw- 
temneraiiirc geochemistry, ucr-aiingiairin'. Highly 
qualified candidates in other areas will also Ik ctm- 


jssssrssarssisfc-t 

tune ten.ir.-t,.,ck paslti,,,, For SeptSS-^lM 
■MraKl u liekl-urieuicd, tgniiHis nr nieiamornX- '' 

" r ! =,>* M^douisc. a IKrCcfe 


sidercd. The successful candidate will be expected 
tu contribute 10 introductory courses offeretl by ihe 


lmiugisi ur stnii liiul geologise, a iKrww 

i.j cxielk-tier in te.uhiug lo xtlmSB£rf! >,,i 
detgi ovluate resea re I.. , e.miredaiid^r 

expei icm v dcsirahk-. i cinhing tucludei in.^ 18 * 
lorv uiutses. minenilimv. n,.i,,a.!l miroduc- 


department, teach advunicd uudcigraduate courses, 
ana maintain a research program. 

Hamilton is a private. coemicatUinal liberal arts 
college with 1600 students. The department has an 
active program with 10-15 majors in each class, ex¬ 
cellent facNiiics and equipment, and u strong em¬ 
phasis on Held work. 

Candidates should send letters of application, re¬ 
sumes, transcripts, and three letters ut rcLiniiiiicii- 


mrv cum sex, niiucrakigr. neiiolnav and !! ,,rw * llt - 
nlits [urticip.iiiiiu in life (l.rilegc^gceraT^r^' 
Inm. Kcscareh enciiuragnl aim 5 iiDDari«t C c r L CI '' 

aU1 , t r-'' «>' , dr.iw 1 Deiiai Intent of Gcosneacr H^ 
ami U.Uiam Siimh Colleges. (feiw?NY Saf 1 * 


sumes, transcripts, and three letters ut reuuiiiiieii- 
dation 10 : Donald B. Poller. Chairman, llcuariineiH 
of Geology, Hamilton College, Clinton, NY 13323. 

Hamilton College is an equal ojiporluuiiy employ¬ 
er. Women and minorities are encouraged to apply. 


Applications from women aiid niembcreof mhL 
groups eiiciniraiieil. 01 lnin «i!) 

llolKin and Wiljiani Smith Colleges are Mini, 
port iinity/hllir illative ait inn entploy-crs. ^ ** 


Meteorologist/U.S. Department of Co raraerce 
I he C ,ennliy.5ii.il Mind Dynamics Labniw^. t 
SK- N ’l * et ' ks .. a sc ‘ciiiist with 0 * 05 


Ohio State Unlverslty/Slructural Geologist. The 
Department of Geology and Mineralogy, The Ohio 
State University, invites applications fur a leimre- 
track posiikm fur a structural geologist with a 
strong background ill quantitative analysis uf field 
data and research interests in regional iecionics or 
icrtonophysics. The successful applicant will he ex¬ 
pected la participate in the undergraduate urogram 
and give graduate courses in his/her field 01 exper¬ 
tise, conduct research, supervise graduate students, 
and interact with other departmental programs in 
regional geology and geophysics. Preference will Ik 
given to candidates with poil-dociorai or industrial 
experience. Rank and salary commensurate with 
experience and research record. Please send appli¬ 
cations or nominations as soon as possible to: 


Dr. Ralph R.B. von Frcsc 
Chairman, Search Committee 
Department or Geology and Mineralogy 
The Ohio Suite University 
Columbus, OH 43210 
Phone: (614) 422-5635 or 422-2721 


Applications should include a resume, a statement 
of research interests and the names of at least three 
persons whom we may contact for recommenda¬ 
tions. The dosing dale for applications is December 
23, 1983; appointments will be effective no later 
than October I, 1984. Additional information can 
be obtained by writing or calling the search coininii- 
lec chairman. 

The Oliiu State University is an equal uppuriuni- 
iy/a(Tirmaiivc action employer. 


...V .■i»utsh mcLiujas, e.g., specin 

empirical orthogonal function. amfipScV-SnSL 
tmalysts 10 observational atmospheric'and 
tlata for extracting thagnosiic information * tfe 
behavior ..f alinnspherfc general dreulation 
nmiic- res[XMtius. I lie incumbent performs 
coiii[Niraiivc studies of the results rran.bnJdSf 
in ted rat hmi of complex and comprehensive climl 

"Vn . ,s i M ,,s . ,u,,n . ,s l " lhc to| npeiitiyc service and" 
will he hllcd at the GS-13 level with annual salary 
range of $34,930 to $45,406. QnaJilication.: 
higher tlegrec in n.eieorology with three or mm 
years al niuTcssKHiiil experience which shows pot- 
session of selective founts. One year ofexnerietw 
must have been comparable to the GS-12 fcvd m 
the Federal service Graduate education may be rub- 
si timed in jwrt lur experience requirenienij Sckc. 
live Factors: DKiiotvIcdgc of atmospheric genera! 
circulation theory and climate dynamics in global 
and regional climate sy stems, including larm-rab 
transient eddy properties and the role of local 
sources ami sinks of momentum, kinetic energy 
and heat aml vortidiv in maintaining siatir.narv 
components of climatic structure. 2)Rnow]edae of 
the methods of comprcliensive model Uniiding. 

3) Knowledge of modern tlaia analysis teebnique*- 
c.R.. sjwctrul. empirical orthogonal function, space¬ 
time wave ]ir<i|xigatioit—as applied to large, hrtero 
gene ruts data sots. To Apply: Current or lomtcr 


gcneons data sots. To Apply: Current or former 
Federal einpliiyccv suhinii SF'-171, CD-362, and 
OHM Form Lffili. Fur forms call (303) 497-6332or 


Atmospheric Physicist/Northem Arizona Universi¬ 
ty. 1 entire-track assistant professor available Jan¬ 
uary 10, 1984 (or August, 1984) in an clevcn-nian 
riiysics Department with it joint appointment in 
Computer Science. Teaching is .11 the undergradu¬ 
ate level with approximately one-half lime devoted 
to leaching courses related to laboratory aiiulicn- 
tions of cnmpulers. Knowledge of FORTRAN -'ll 
least one assembly language, and rinulaiiic-nial tligi- 
uu lugic is essential. Approximately one-half lime 
mil be devoted to teaching and reseatdi in I’liysics. 
Areas of research inlcresi could include radiative 
transfer, mcsoscale ({yuanlies, orographic flows and/ 
or mclcrological/ciiviromnental instiliinciinttioii in¬ 
cluding remote sensing. Send a complete resume, 
statemcm of research interest and professional goals 
and names of three lefe-rcnccs to: Ur. Keiinnli 
Odell, Chiti rjKruin. Dep-irliiieiu id Physics, Box 
Nortlieru Arizona Univeisity. Flagstafl, A 7. 
86011.' 

Applications received prior tu Nowuilier 30 will 
receive full consideration. Ph.D. required. Academic 
salary- range $20,000-25,000. 

Employer Aff,rn " lirc Aciioii/EU|Uiil O|iponuiiiiy 


- - - - - - -- jovuf laru-Uk vi 

FT Js 32tl-fi332. Others sulnnii a CN-l300picLam 
and l-'ni 111 ISSij, Imlii uhiainable from Fraerallcb 
Infill 111.11 i<n 1 Ceiin-is. Semi 10 NOA.VMASC, fer- 
soiiikI Div (A T/.M(^5). ATTN: Mr. M. Mann, 325 
Broadway, lfo 11 lifer, CO Hii303. Vac. No, MASG 
NOAA MA-72. Closes November 18.1983 or 
CALI. FOR EXTENSION. 

A 11 E(|ti.il (}p|n>iiiiimy Kinpluyer. 


Geophyslcs-TcctanaphysicsAJnlvrrally or Wyo¬ 
ming. Apj'lii alions arc invited for a tenure track 
pnsitiuii .11 the Assistant Professor level in thr De- 
jiai l mein nl Ci-nlxgv and Goiphysics. t anriidain 
shuuld have n-.«-|ung and rescan li imemu in rurii 
areas as leiinmiiilivsus, llteniial modeling uid/or 
plan- K-CKiuii 5 . 1 he siiuessful applicatii will join an 
established l'h.|). level gcujihysics program Dime* 
will in* Iiuli* leat liiiig muli-rgiaihiaic aiidgrubtatr 
level geuphvMi-s ionises, aim esiablisliiiiga iijwvih 
rescan It progiam. Excellent npormnilicsnmf fl r 
uxqx-iatioii with iiMilu-main*: ihe SlailiemiiirB?' 
]);iiliiieiu ini hides .1 Mo mg numerical method! 
group with imcicM* in genphysict. S end wwb 
I ranst ripis and ilnec lei lets ul retooimemniwn m 
Jatnuiy 15. 19X4 10 Peter N. Shire. Dept ofUeolo- 


■ ■ itii'i 1 sin 1 nun 111111 i».nv»a «- r r* |L 

Jatnuiy if,. 19X4 10 Peter N. Shire.Dej*.rtCeoio- 
gy/(ieoiilivsks, PCI Box SDOli, UnwcrsUyof Wva¬ 
luing, 1:1 i j ink-. WV H207I. , 


tiling, I .:u.mile. W) «Wi# 1 . . 

The Univeisity ul Wyoming is an equal op(jonu- 
niiy/allii-iiiativc union employer. 


RESEARCH FACULTY POSITION 


DEPARTMENT OF OCEANOGRAPHY 
NAVAL POSTGRADUATE SCHOOL 


An (adjunct) research faculty position in physleal/dynamfeal oceanography Is ImnsdWs- 
ly available; It Is expected to continue for several years. A PhD In physical oceanography, 
meteorology, geophysical fluid dynamics, applied mathematics, physics or engineer^ » 
required. Tha position Is dedicated lo a program, in synoptic/mesoscale ocean pre<firii(m 
over an open domain, called OPTOMA (Ocean Predlcllon Through Observations, Movi¬ 
ng, and Analysis). OPTOMA Is a lolnl NPS/Hurunrri nrnnrnm. rmnnsorad bV ONR, Wnwl 


u" ' " ° wwjouiive analysis) moaei, panicipaung m own- 

Hme ocean predJellon experlmants, often as a ohlef scientist, (3) conducing data anslysw 
Si™ 1 arx L (4) deve,Q P |n g leadership In the physical Interpretation of synoptlo/me6MJ» 
H !i n » 0, a stron0 ba{ *flround In ocean dynamics and an active Invdvemenl 1 
numerical modeling are required. In summary, this Is an Important scientific opportdrJV 
someone Interested In combining synoptlo wort at sea with theory and numerical mooa- 


D0 P artment Include a research vessel with ready access to an excWjfl rfr 
SwUrSlih f ,re0 aocess t0 an ,BM 33 3 with excellent graphics capabilities, and 
oJ ,h0 . Flaa *Numerical Oceanography Canter and the Naval Environmental P»! 
SfS Unks exl8t ,0 NORDA, the Naval Oceanographic Office. oUier 

activities, as well as other academic Institutions. 

Fin*rifo 0 ihf?s pr ^ C dnfl phyalcal oceanographers and mstsorologlsts In the Monterey 
ally, the Monterey area has spectacular climate and scenery. 


ho W o S ^r^ n :L a P p ' loa,lona on a continuing basis. However, the Initial closing^®' 
Ssnd a curriculum vitae; statement of professional Interests, ano 
08 , addresses, and telephone numbers of at least three references to: 


Professor Christopher N. K. Mooers.. cow*. 

Chairman, Oceanography Department, Code 68Mr 
Naval Postgraduate School Monterey, GA 93943 

Telephone: (408) 648-2873 


. The Naval Postgraduate School jp an Affirmative AcHon/Equal. Opportunity Emptoy® r ' 


■* • ’• • • 




Hi 




November 15, 1983 EOS 


, . , iniwiitvflancouB or McUmorohic Pclrui- 
5!^TbeDewrtincnt i»f Cii*«r Tuiutv Um- 

^i. iMkiiiKcamliiUm-* in I ill •> nnnn*' "•*}. I"- 

‘^HvhbaBuccullV in igneoux 01 Liii-tiimnqriiu 
^^ KiimR Augityi. 19X1. lht;j|iiMHiii- 

W-Bi* !i«i <r * ku ; ? ,n . 1 ,h - 

SB5515 ixxwcss the i;ti.l». ilesitT. 1*1 Hit in 
SJHESIO ihnK inihvidu.ih will, l-xj-l-.IW- m 
mineral |)eimgiaphv. litis ixairim. 
nprsofi with a oHiiniiliiH'ni 10 exre-lli iu.- 
SSSm as well ai a ifesii c f> enrage m an ■*ngo- 

tot ,CK r _L..-T n.wl mi iiile 1 iiuixls lit lriivM- 


SyT'imeraHy » an inclcpetirif.it nimidy 
cimDoned butiiiiiioii cnmiuHinl to cxiclkiiic in ihe 
^Ei«iiaiiil selected pnrieasmiwl program* m- 

fSWareuDdCTKradiiaics. I lie Denai tmei.t 
«?r«Jon has five locultv mcnilu-rs and liliv tiu- 

Sn Trimiyw located in fkm AniMrin. Texas. .1 mu- 

S«Eian area of auiwoxiuutriv one niillinii. 
^^igdateb |»nuaiy 15, MW. Aiq)1u..uuiiis 
aauHiwJude a resume, recent ii;iii«iipi. aml the 
Lnrtoftltrcc references, aml aliouM lx- sent m: 
«Xit L Freed, Search CaminiHiec C.ti.in nun. lk- 
Smneni of Ccok-gv. Trinity University. 715 Siodi- 
un Drive. San Aqtoiuo, 1 exas 7X J«4. 

Trinity University is an Li|iial-()|,|iortutniv/Allir- 
bu ihe-Action Employer. 


Arlrana Stale Universlty/Geochemblry- Research 
f! r luM l* riU l e « n d. modify aumnuled 
„ 1 , [* lhl > , r ° r *r*iwl pjriwlc anlaysw in aimn- 
qilic IV Kencbeiiratry resnrdi. Software develop- 
nwnl anil .SLM/EDS i-xpeuence nctessarv. 1'h.D on- 
tiniial. ( ompeimvt- ukny. Send resume, siatemeni 
ol cvprnciKV to perwimel, Arbcma Slate Universi¬ 
ty. I cinpe. Arizona 852X7 and names uf three ref- 

(lienrivirv ^ ^ ^ llset ^' ^ C P'*- Geology and 

ASU is mi ELVAA eniplovcr. 

The Univeraity of New MexicoAfaii Spectrometry. 

Tlic Department of Geology , University of New 
Mexico. Albuquerque is seeking applicants for a re- 
scare h mncuic position in the siablc isoiope labora¬ 
tory. The |X)viiii,n includes rcs|wiisikiliiv for nuera- 
I 1011 und iiiaintcnaiiLC of mass speaium'ciers and 
lug 1 vacuum cxiractiuii systems, sample- preparation 
and isi inqui analyses. Hie position also provides op¬ 
portunities iui colI.ihi ,1 alive research in isotope geo¬ 
chemistry leading in publication. A Ph.D. in geo 
chemistry, inorganic cheniisny, or physical chemis¬ 
try wiih 1 L-scarch cx)iericncc involving mass 
speiirmneirv and high vacuum technology is it- 
quire-d. Scnil .1 leiier of anplicatioii. resume, and the 
names and addresses of inrec individuals willing lo 

tPTiT u «* rplnri'iiri'i In* f'raHnh I ISni-. r\amrmi nn i 


yy v. 


TewAkM Unlversilv/Depuly Department Head. 

Tbe Deparmicm of Oi-canugraphy m the (ailk-gc- 
of C««rentes si Texas A&M University is seeking 
idiputy department head lo assist in the academic 
uidjdminisiraiire functions in the Dcpt lmcni. 

Dmlu will Involve 75 percent miininisti Jikm mid 25 
percent research or leaching oil a l2-mmilh ap- 
pcinnnent basis. This is a tenure ir.uk presiiiuii and 
Si be filled at an academic level lommeii&tiraie 
with (he experience of the applicant. Applicant 
rauil have demonstrated administrative uirilitv, an 
MoWuhcd record in research aml nil inic-resi in 
teaching at both undergraduate and graduate levels 
of Oceanography. Closing date for applications is 15 
December 1983. Effective date of this appoint iiu-nt 
sill be 1 January 1984. 

TAMU iy an equal opporiuniiy/a formative action 
emplofcr. 

Uslnnily of Texas at Auslin/Gelty Chair. The 
Dtpannicnt of Geological Sciences seeks a per sun at 
the rank of full professor to occupy lhc recently en¬ 
dowed Getty-Chair effective September 1. HUH. 
Teaching obligations include one undergraduate or 
graduate course each semester and the supervision 
of graduate students in the ureas 'ff lhc jxtm ill's iu- 
itrui. A willingness to leach courses for mui-m.ijiHS 
on ocrasion is desirable. The person’s held of re¬ 
search muii be one that is related in a broad sense 
10 the exploration for hydrucailmtis. The ifetis en- 
doratni will provide the clraii holilcr with inodesi 
fundi for support of travel and icscareh aciivitii-s. 
Appoints should submit a detailed resume, names 
aiididdmics of five references, aml a siatenieni ut 
teaching and rcseaich inceresis In February 1, 19X1 
to: Dr. Earle F. McHiide, Chairman. Ik-paiiim-iii 
GeologicalSdertccs, I’.O. Box 7909, Austin. Texas 
78712^7909. 


February I. 1984. The availability of litis position is 
cumin gen 1 on final budget approval. 

T'llC University ur New Mexico is an equal op|xjr- 
iniiiiy employer. 


Louisiana State Universily/Chas. T. McCord, Jr. 
Endowed Professorship in Hydrocarbon Explora¬ 
tion: Tin- (feuliigy Department is seeking an 
inicriutii m.illv 1 re ugnized leader in some research 
siictialiy li ideal n> ihe search fur oil and gas in Idl 
die Chus. I. McOird, |r. Enduwcd 1‘ro lessor ship. 
Appliiants are L-xperteil 10 maintain scholarly re¬ 
search in 1 licit area of qwu.iliy. Rank hi Full Profes¬ 
sor level yviili salary Lonipcliiivc with enduwcd pro¬ 
fessorships at oilier majoi resean.li universities. For 
ci inside ration send resume, three letters refer- 
cine, and a ilcscription of future research pmgt.uns 
m l.vle MlI •iiini.N. Faculty .Se.mh, Pcpaiimciil n| 
Geulngy, LoiiiMaiiu Slate Univcrsiiv. Hat»u Rouge, 

LA 7IHUI3—|1tl|. Seal ch will remain open until posi¬ 
tion is filled. 

LOUISIANA STATE UNIVERSE! V IS AN AF- 
FlkM.VlIVF. At. l it INTVIUAI. OPPORTUNITY 
EMPI OYER. 

University of lowa/Faeulty Positions. The Dc- 
paTiiuenl of Plivsics and AsiDawmy amicipnies two 
npeiiiiigs fur imure-liaLk .usisiam professors ur vis¬ 
iting faculty al am level in August l'WH. In excep¬ 
tional cases a teim or tenured anpoinuiiein -ji the 
assoriaie lirufcssur 01 professor level will U: cuntiil- 
cied. I’lL-tcii-nrc- for ■ me position will lx- given in an 
experimentalist in imeimediate ur high energy 
phy sics. Cm rent rescatch interests in the ilquil- 
meiit ate lodio and ciniic.il asironoim and ihe lol- 
hoviug spec i,iliic-s in physics: aiuniic. coiulcine't 11 ,al¬ 
ter. ck-mentary particle, laser, nuclear, plasma, aml 

space physics l aiiilty duiics unhide ... 

and ... inuhnig. giinlame nl u-scaiili nn- 

ileilts and |a‘tvilu! innilih. lliiercsied peivlis 
slu»ild sirimiit a resiuue .aid a siaiemem ol lew-anli 
llileii-Ms and allonge l««i dure- hlt ,, l' "1 1 ■•»t , li|i | ic-li- 
iLiium to 1«- sell! m .Neaiili t jmiiiiitjee. lVqMrtineiii 
of Plivsics and Astmnoliiy. The l niverdiy >>i h>««a. 
l.riva Uiiv. I.-\ 52242. 

The Univi-tsiiy ul Inyv.i is .111 equal uppniilillliy ; 
aihrmative auioii employer. 

Ohio State Univcrsily/Scismologlst- 
Tcclonophysicist. I he Department ol Gculu|jy 
and Mineralogy. The Ohio Stale UniveraiW. mvUes 
appli'. at inns Inr a lenurc-nail pnsiiioii Inr a gco- 
pliysxisi with researeh i me reals in semi mingy aml' 
or ICUlHKiphydcs. The successful jippliraiii must be 
nreiwird U> assist in tcadiilw ex uloratmu grojriiys- 
Ics courses, advanced topics in his/her specially, con- 
cluci reseat ch. and supervise graduate students. 
Preference will be given 10 candidates ivith pait-duc- 
Lural nr industrial experience. Rank and saury tuin- 
mcnsuralc with experiener and research record. 
Please send appplkniions or nominal urns as suuii as 
possible l»: 

Dr. Ralph R.B. von F’resc 
Ghainuan, Search (oimmillec 
Department of Geology and Mineralogy 
The Ohio Stale University 
Columbus. OH 43210 
Phone: (814) 422-5G35 or 422-2721 

Applications should Include a resume, a statement 
of rcseaich interests and the names of aL least three 
persons whom tve may contact for recommenda¬ 
tions. The dosing date for applications is December 
23, 1983: appointments will he effective no Liter 
than October l. 1984. Additional information can 
be obtained by w riting or calling the search commit¬ 
tee chairman. . _ ■ 

The Ohio State University is an equal opportune 
ly/affirmativc action employer. 

Univeraity or Wisconain-ParkriddTenure-track 

Position. The Geology Program at the University 
of Wisconsin-Parkslde invites applications for a ten¬ 
ure-track position at the assistant-professor level to 
begin in August 1984. The successful applicant will 
be expected to teach undergraduate courecs in one 
or more of the following areas: hydrogeology .few 
temperature geochemistry, environmental geology: 
carry out a productive research program in hlwher 
specialty; and share the teaching toad in introduc¬ 
tory geology courses. The Ph.D. or equivalent n re¬ 
quired. Submit a resume, transcripts, 3 letters nl 
reference, and a statement or research and teaching 
interests by January 31. 1984 to: 

Professor Gerald A. Fow ler 
Geology Program 
University of \Yisconxin-Pai kstdc 

Box No. 2000 
KenoshB, Wisconsin 53141 

We will interview at the G.S.A. meeting in India- 

""■ffefuniversltv of Wisconsin-Parkside is an affir¬ 
mative aclion/equal-opporiunily employer. 

Oregon State Unlvwslty/Flsherfas Oceanography, 

° Applications are invited for a 12-month, 
track position as Assistant Professor in the . College 
of Oceanography with a joint *. e 

DeparimenL of Fisheries and JVtWIifc-AppNan ■ 

. must have demonstrated aUlity to cond «rt mdepen- 

deht research and obtain ^“ reh rt [ u I T (1 ft Woi l, 
of ecotow of marine fishes or nekton, worn 

S^SiSSSi in ecotogy.foheri^arwgraphy, 

nr nnnulation btokwy of nekton will be considerea. ■ 
Applicant must have Ph.D. Postdocioral experience 

d T{fa e ppoiniee will be expected *'*ch courses 


Ike Dnhcrsily of Texas :u Austin is ;iu Fapial 
Opponunity/Afl 1 rinative Action FaiipkiyL-i. 

TnietHiState University/Associate Director— Hy- 
“don. Part u| the Texas AkM System, is ulk-i- 
"W *BV IV^rec in Flvdtiriogv iisofilH 1 Fall. 19X3 
Amr.w. Ttiii is the only .sin li ili-gm- in tin- Xiat.- 
w Ttus. rhe Asiocinic Dirccmr w arr si-i-king 
wuHfean e nth us ini tic individual able in w«uk with 
y ffwn r in sharing the administrative |nad. and 

wsrtoping 1 his program into u-giniial and ..I 

pcomencc. I Ins will In-a iemiie-ir.uk aiiixrim- 
wt-rank .uid salaiy negotiable, PI,.D. u-quirLd. 
nuisniial funding available lm iaiilitic-.s coiisiiuc- 

“ra-Applirations arc viuglu ... hv- 

"T°B 11 *. water resources engineers and si iemisis, 
aiuiing hydrotuxirokigisis. Appliiams should 
km resume and names of tluce references hv Fl-Ii- 

E ?? !■ ! 98 ,1-«°, nr K,, if cr IK-Wiesi. DimWiri 

K)cIiq!qr I o. Box ■[■-fill, I ailcton .Station, 
2Sf*g*' lexas 71*402. Tefeidnaie H17-IMN- 
j»j(b3). Position must l>c lilieil as of April l. 

Ta rleton Slate University is an idhrniiitive action. 
'Suitoppuri unity cmjriuvcr. 

Center for Atmospheric Kcscarcli/Ph.D. 
5***«ner. NCAR's Attmcspheilc Glicniistry and 
'**** 1 )' Division seeks experienced Ph.D. re- 
*wter with rccoid of sustained productivity In 
MW modeling of atmospheric chemistry. Pi i- 
JT> rest is in gasemis phnioclicmistry uml cnn- 
tMuiEmttaFmeleiinilogieal niudcls, but all spcrlnl- 
“omu be considered ulmig wills scientific breadth. 
iWimment is at Scientist III or Senior Scientist 
SiW with resume lo Dr. K. Cicerone, Na- 
Sim u !S r for Atmospheric Research, P.O. Box 
jjg “Mulder, Colorado 80307. by December 20. 

Opportunity Employer M/F. 

Observer/U.S. Department of Commerce, 
nimion In Harrow. Alaska. Conducts scientific 
JgWWTKnts al the NOAA Baseline Observatory 
* “no*. Alaska. Will make measurements ur at; 
““"plwric Co2, ozone, aerosols, other trace cuiisui- 
. nu, aml meteorological parantelers. Tliis posh)? 11 
^“ehetronics specialist (instniment). Rcsponstbil- 
“""e calibration and maintenance of the Obscr- 
iniirumems and NOVA minicomputer. Wc 
*“appbcanti with electronics technician back- 
with at least 4 years or experience or elec- 
engineers with at least 2 years experience. 
^7'*perience should be specialized in electronic 
W*n«aiion calibration and maintenance. _ 
iJ!P“* 15-24 month appointment. Duly station 
a. r brst two months will be in Boulder. Golara- 
T?‘Worieniaiir.n anininir ili^n al Rarrow. 


SC* Wtt in Barrow. The Observatory is wtinin o 
gjrin) Barrow, a community of about 2000 pco- 
f!Lmeasurements supply information for cur- 
a,, ri ‘'' tn 1 ^pheric research inio climate and diinate 
ryr.P 1 We offer an adventure as well as good sala- 
^J? U V$ 30.000.$-10.000 per year, depending on 
lion !! t *“ ons and experience). For more informs- 
(I,' “ niact Mr. Bernard Mendorica, U.S. Dept, of 
JragjeWOAA, 325 Broadway. Boulder, Cotora- 

®55w47& h0nC FTS 320 ’ 67 ” or Commerc,al 

^®AA Is a n equal opportunity employer. 

S^I&foMon/Ariaoaa Slate University Depart- 
MUiri, j° Io Sy- Applications are invited for an 
lUonfl r lenure ' lrac ' 1 faculty position at the as- 
?, Pjofcuor level, beginning in August of I®? 4 - 
raaUrWWwl candidate will be expected to display 
pfOEra^ r ttac Wng and to develop a vigorous 
tmf p,. t fL, rc,earc * 1 on important geological prpb- 
■nttii ^*»rch areas which lVoufd comple- 

lnrhjri«.°fi , nt * ^datingstrengths in the department 
^mhterjJ c ? n !? /cru,ta ' geophysics, seismology, 

i5. a detailed statement of research and. 
te fcren?*{. er ? u and 3 resume with names of Four 
Chaired ^ J an udry 15. 1984 lb Paul Knauth, 
S?P arime nt of Geology, Arizona State 
Ar£2 , J Mn P«• AZ 8B287 7 -, ; • - , 

•HiniSSvBjS^ Vnlversky ii ap equal opportunity/ 
action employer. 1 



OCEANOGRAPHER 




The U.S. Coast Guard Research and De¬ 
velopment Center, Groton, CT, has an Im¬ 
mediate opening for an Oceanographer 
(GS-1360-11). The incumbent serves as 
task manager providing theoretical and 
computational assistance for the devel- ■ 
opment of specified surface drift compu¬ 
ter models. Translates concepts for the 
physical interaction of surface movement 
into operating time-dependent predictive 
computer programs. 

Candidates should be degreed and pos¬ 
sess at least 3 years of professional ex¬ 
perience in Physical Oceanography. Addi¬ 
tional attributes would include competence 
in computerscience, experience In writing 
technical reports, experience in program¬ 
ming minicomputers In FORTRAN and 
BASIC, knowledge of statistical practices 
and analysis techniques as well as excel¬ 
lent oral communication skills. Field work 
Involving stays of a month or more at any 
location in the continental US including 
Alaska and Hawaii, is required. 

This is a Federal Civil Service position. 
Applicants must submit OPM form 1282 
(Application for Federal Employment). Ap¬ 
ply to Office of Personnel Management, 
Boston Area Office, 3 Center Plaza, Bos¬ 
ton, MA 02108. Applications must be re¬ 
ceived by December 16, 1983. Applica¬ 
tion forms and information may be obtained 
by telephoning (203) 444-8202. 

— UNITED STATES 
Hi COAST GUARD 

Equal Opportunlty/Atflrmatlva Action 

Employer 


University of Oxford/Resewch AsslstanUhip— 
Grade I A. S.il .111 (7Uni.MI.I>r> 

ApuKiiiihm* Jtc iimliM Fir ■» NF.Rt siqqiiiili'cl 
Korean li AwsMimhip lo iii'isiig.i'v tlw um- u( sat¬ 
ellite alliiuenic iiieasuiciueiil* iu < , ieanugrj|iiit aml 
help in the design ui nWiving systems fur the 
World Cliiiiaie Research Pitigrainme. Use will be 
made of model* of ocean circulation mi ilic t.RAi -I 
comiiuier accessed from tlie Uxforcl work SLaiion. 

Candidates should ideally have a Ph.D. m geo¬ 
physical fluid dynamics, applied math or plivsics. 
The position, which is avjifahle to March 198G, will 
icinimence os soon as possible. . 

Applications, giving details tu qualifications anu 
research experience, together with the names and 
addresses nl twu referees, should be sent to Dr. 
D.L.T. Anderson. Dept, nf Atmospheric- Physics. 
Clarendon Lalwrainry. Oxford OS 1 3PU. b) 
November 1983. 

PHYSICAL OCEANOGRAPH ER/Unlversity of 
Rhode Island. The Graduate School of Oteariu*- 
raphv at the UNIVERSITY OF RHODE ISLAND 
invites applicants for an Assistant or Associate Re¬ 
search Professor position. We arc particularly inter¬ 
ested in candidates with theoretical or numerical 
modeling experience in one or more of the Eollon- 


™ $2f,00&-SB,000 negotiable. ^ wurae amf-foieme. 


processes, and climate and the oceans. Only liiniieri 
start-up funds are available so candidates mu« have 
a demonstrated ability to raise their own fending. 
Please send application including a statement n re¬ 
search interests and names of three references by 
December 15. 1983 to: Professor MeMii Suirn, 
Graduate School of Oceanography. UNIVERSITY 
OF RHODE ISLAND, Kingston, Rhode Island 
02881. 

An AA/EOE m/f. 

University or Rhode Island/Marlnc Research Asso¬ 
ciate III. A postdoctoral research associate pos; : 
lion is available starting January l, 1UR4. for studies 
of the western Sargasso Sea from the subtropical 
convergence to the Gulf Streuii. The research in¬ 
volves the processing and analysis of sntclliie ther¬ 
mal IR digital data. The primary scientific emphasis 
will be on inesoscale near surface dynamics and on 
afrisea imeraciion in the region and will be cnuplol 
to in situ data front several on-uoing projects.■Faull- 
lics include dedicated VAX 11/750 niage processing 
system with large historical digital data base ami ex¬ 
tensive data acquisition program of the Sargasso 
Sta. Submit resume anil 3 proFesslunal referettrcs 
bv December 15. 1983 to: Peter (^rnilton, Marine 
Research Assoriaie 1H PmllkMU UNIVERSITY OF 
RHODE ISLAND, P.O. Pux 357. Kingston. Rhode 
Island 02881-0357. 

An AA/EOE m/f. 

Ch.ir/Northerp Ullnqls Unlverslty/Chrir. AppH- 
calions are Invited for the nosiilon of Chair oF the 
Department or Geology. We seek candidates who 

tsasSfiESsarete 1 .. 

mcni is cornmilted to die ruri^r dcvclDpmmi or ai 
geology. hydrogeochemiatry or geophysio arc par- 

■ o\ogv. Northern Illinois Univen|i)' t - DeKalb, 1L • 
^Northern initials University (s an alfiriatlre ao- . 

don/ftjual opprirtilfilty emf^oyer.. • • 


GEOGH EMIST/PHYS1CAI. 

INORGANIC CHEMIST 

A in i*i ill Mitral piisili<in is at atlalife- tu the «:ireini\ 
try l>hhi»n >*l ArgciniiL* National lal)niitt><n t'ir a _ 
pernm with ;i liickgumml in gowliciniHiv ur plt'M- 
cal iiuHganic clieiuixiix. Ihe lesvjrih area in*<ilw'» 
micrncnlorimetric and related studies t»l redctunis 
inipiiruiiii fur the gciiLhcittisiry ttf trjn$iir.tiiiitiii el- 
emcitis. To apply, please send'resume to: Walter U. 
Me Fall, Box-n-CHM-SO. Argentic National Labnru- 
lorv, 97UU South (ass Avenue. Arjpsnne. IL WHJ9. 

An Equal Oppunuiiity/Affirnuiisu Action Fni- 
ployer. 

Boston Unlverslly/Faculiy Position. The Astron¬ 
omy Department ol Boston Univcrsiiv '« 

have a faculty position as-ailiblc bceiniuiig cither 
January or September 1984. extending at least 
through the 1984/85 academic year. Applicants are 
sought who have teaching experience anil who have 
a proven research ret nr cl as evidenced by publica¬ 
tions and recommendations. Research programs in 
the department include ionospheric and magneut- 
spheric physics, galactic astronomy, and extragaldf- 
ik and nieli energy astrophysics. Applicants wiili re¬ 
search programs in any or these areas will be con¬ 
sidered; however, preference will be given in thuse 
with experimental or observational interests. 

Equal consideration will be given to indmduaU 
wishing to atari in January or September iyR4_- De¬ 
pending on the future availability oT funds, tins po¬ 
sition may be converted to a permanent line leading 
to eventual tenure. 

Please send a curriculum vitae, names or three 
persons who can provide an evaluation of your 
teaching and research and a brier siaiemem of cur¬ 
rent research interests tu: 

Kenneth Janes, Chairman 
Astronomy Department 
Boston' University 
725 Commonwealth Avenue 
Boston. MA 02215 
(617) 353-2027 

Boston Univeisity is an Equal Opportunity'Affir¬ 
mative Action Employer. 

POSITIONS WANTED 

Gcochemisi/geologlit. PI i.f» . 6 years of evpcii- 
. encc in trace element geochemistry, vnkanolug), tiy- 
drothcmtal processes, water-nick intrrdcliun. with 
fidd/lah icchtiiques on land or ul aca. Abo leaching 
experience at univeraity level. Seeks Rewareh/ 
Teaching'! nduslrlal posit ion in the Wasliinewn. 

D.C:. area. Resume on request. American Geophysi¬ 
cal Union, 2000 Florida Avenue N.W., Box 01U. 
Washington, D.C. ,20009. 

TRANSLATORS. Free fence. Russian to English 
with expertise in seismology, let forties, iruuhcmalic.il 
aspects or geolauy, aeronomy. dynanik mcteurolngy 
or pliyslcarocranogrtiphY. Excelleiil knuwiedgc or . 
Russian and abUitY ip write Ujonui tc l nRiisli re - 
nuired. Write to: Scripu PuLHshing Co., 7981 Fout- 
cm Aw., SilveF Springe Hfi SOTIu. 


•, aou: 

; MEMBERS : 
Does your library subocribe to 
the Antarctlcftesearch Series ? 
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STUDENT OPPORTUNITIES 


Graduate Teaching and Research Asslstantihlps in 
Marine Environmental Science* and Coastal 
Oceanography. C)fi]Hiimniiies Im gmcluuic simlv 
viih graduate teaching .mil research assistants! ii|»' 
available tm snirk-nis inlcrcsuxl in the M.S.jjiiv 

f ram in Marine Environmental Snciu.es ami ilie 
h.D. | in'gram in Gcusial UuMhngru|iiiv. Awards 
cover Liiiiioii anti ataricmic ycni mijiciiiIi u]i in 
$7,2'J!I. Addiiiuii.il snminer summrt aim available 
up In $3000. Write: Graduate Proa rains Ghaii man. 
Marine .Sciences Kcsean.li CenlL-r, Stale lfiiivci>iiv 
ol New York, Kiouv Brunt., N'.V. 1170-1. 

Slaje Uimrrsiiy iif New Vui k lines mil 
rjescriniinaic on the basis ul race, sex, rcliginn, na¬ 
tional ■ iri«iri. age. physical disability or marital sta¬ 
tus. in admissions, hiring, and Ircaimem ul either 
students ur employees. 



Meeting Report 


History at 1983 
IUGG Meeting 


University of Mlaml/Gnidunlc Research 
AasIsUnlships In Physical Oceanography and Me¬ 
teorology. The Division of Meteorology and Phys¬ 
ical Oceanography, School of Marine and Atmo¬ 
spheric Science, Universiiy of Miami, invites applica¬ 
tions from students in science or engineering with a 
strong background in physics and mathematics and 
an interest in either the aimosphcrcs, the ocean or 
their mutual interaction. Successful applicant may 
pursue either a M-S. or Ph.D. involving work in a 
u ids range of nbscrvational/expcrimciual or theo¬ 
retical research. Remuneration includes tuition 
($5.280., rim year) plus a yearly stipend of 59,3f>fl. 
for applicants entering the M.5. program and 
$11.(150. for students in the Ph.D. program. Re¬ 
search Assistant ships begin I September. 11)8-1, but 
summer research work may be available earlier to 
some accepted students. Kir details and/or applica¬ 
tion write: Dr. Tried rich Scltoti, Division of Meteo¬ 
rology and Physical Oceanography, Rusenstid 
School <if Marine and Atmospheric Science, Uuiver- 
silv of Miami, -I6U0 Rickenlxickcr Gswv. Miami. Fl- 
53140. 


GRADU ATE STU DENT 
NASA TRAINEESHIPS 
'l lie l-'hiriila .Stan- (hiiversin » aucjniiiK applica¬ 
tions In mi prus|K-tiivtf graduate stiulc-iiM lur partiu- 
|MlUm in its NASA s|huijiik-<I Tr.iiiic-cshiij I'mgi.iin 
in Ocrumigrapliii Ken n>ic-Sensing I« hnii|iics and 
Physic* of Air-Sea liiicrauiim. i he iiim-ml lur die 
calcriilai vr.ir is SI ll.ildCi. Students huh lie enrolled 


fur a degree in eillict m earing i.i|j|iv nr meteor din¬ 
gy; Fur fun her iiiliirm.iliuii ur U|>|ilii .niiiii. please 


Ur. l.mirs J. O linen 
VSA Tr.iinreshin IViiei 


NASA Traineeship Program 
Meleoiohigi Annex 
The Florida Siaie Uriitcrsiis 
1 .illali.isstv, Kliinda .S'J.ItJli 
6-H-45W 


SERVICES, SUPPLIES, COURSES, 
AND ANNOUNCEMENTS 


The Engineering and Ground water Committee Dr 
the Society of Exploration Geophysicists is spon¬ 
soring a session .it the Fall 1984 .VE G. Annual 


Meeting on 'Aich;ic»kigi and Genplirsics'. The ses¬ 
sion is iiiicndcd to include mimical papers on the 
application of leinule sensing ami liigli-icsihiiinu 
ground gcophriical methods in mapping and evalu¬ 
ating hitman cultural resources A 1 .UDiJ-i'.fjnij 
word extended abslrnu will be recpifred bv May I. 
198-1 bv those interested in pjriicrpatiiig. Aildiiion.il 
informal ion is ,nailable ft run: 


Jeff Wynn, USGS 
913 National Center 
Rouan, Virginia 22092, 
telephone; (703} 860-6564 


The June Bacon- 
Bercey 
Scholarship In 
Atmospheric 
Sciences for Women 
1984-1985 


Expressly for women Intending to 
make a career In the atmospheric 
sciences. This monetaiy assistance, 
provided through a gift from June 
Bacon-8ercey, a noted meteorologist, 
will be given to a woman who shows 
academic achievement and promise 
To qualify, candidates must be one of 
the following: 

• a first-year graduate student In an 
advanced degree program In atmo¬ 
spheric sciences; 

• an undergraduate In a bachelor's 
degree program In atmospheric sci¬ 
ences who has been accepted for 
graduate study; 

• a student at a 2-year Institution 
offering at least six semester hours of 
atmospheric sciences, whohasbeen 
accepted far a bachelor's degree 
program, and who has completed all 
of the courses In atmospheric sci¬ 
ence offered at the 2-year Institution. 


Awardee selection will be made by 
the AGU Education and Human Re¬ 
sources Committee In consultation 
with the AGU Atmospheric Sciences 
Section. 


For application forms contact: 
Amerioan Geophysical Union 
Member Programs Division 
2000 Florida Avenue. N.W. 
Washington. D.C. 20009 
( 202 ) 462-6903 


Application Deadline 
May 1,1964 


Perhaps because liie 1983 IUGG meeting 
ai Hamburg commemorated the IOO 1 I 1 anni¬ 
versary of the First Internal ional Polar Year, 
the SOili anniversary of the Second Interna¬ 
tional Polar Year, and the 25lh anniversary 
or the liiicmaiioual Geophysical Year, it was 
a particularly appropriate forum for the 
study of die history or space science. By any 
measure, however, the 18th IUGG Assembly 
marks a watershed in the study of history and 
its application to space physics and genpltys- 


Besidcs two highly successful sessions oil 
historical events aiui on the use ofliistorical 
records in research sponsored by the IAGA 
Inicrdivisional Commission on History, sever¬ 
al of the IUGG Union lectures ami inter- 
union sessions specifically addressed historical 
concerns. In particular, M. Nicola's address 
("Reflexions sur I'Aiindc Gdopliysiqiic Inter¬ 
nationale") and the opening remarks, which 
reminded the participants of the 1912 meet¬ 
ing in Hamburg of the Association Geodesi- 
que Internationale, revolved about historical 
events. 

The excellent exhibit on the life of Alfred 
Wegener, the "father" of continental drift, set 
the theme and generally high standards of 
the historical papers. The high point of the 
conference, however, for those interested in 
history was the excursion on August 20-21 to 
Gdtiingcn and its environs—die location or 
Gauss's most famous geophysical discoveries. 

It had been evident for the last 5 to 8 years 
that interest in the historical events surround¬ 
ing the growth of space science and geophys¬ 
ics and of the use of historical reenras was 
growing in the IUGG/1AGA community. 

Based on this interest, IAGA sponsored two 
sessions specifically derated to die history of 
space physics and geophysics (chaired by W. 
Schrflder) and the use of historical records in 
research (chaired by J. Feynman). Several pa¬ 
pers stand nut in both sessions. 

For example. Barrack nigh and bis col¬ 
leagues' papers on the use of historical mag¬ 
netic observations in siinhing thecvuihs ime 
and of Halley's Atlantic magnetic surveys in¬ 
dicate the existence of extremely valuable sci¬ 
entific records on the slate of the magnetic 
field for several hundred years in the past. J. 
Feynman and P. Fougere demonstrated the 
existence of a sharply defined. 88-vear perio¬ 
dicity in solar-terrestrial phenomena. 

In the historical events session, typical ex¬ 
amples of the quality of the papers were the 
detailed review by K. Brcnerhauer or the 
roles that J. Payer, C. Wcypreclu. and H. 
Wilczek played in the founding of interna¬ 
tional polar studies. W. Diemiuger discussed 
the extensive activities in ionospheric physics 
in Germany prior to and during the Second 
World War. It should be noted that more 
than 30 to 40 persons were in attendance at 
ever} 1 presentation and for the business meci- 
mg. 

Several oilier IUGG and IAGA sessions 
had papers devoted to historical issues. W. 
Olson gave a synopsis or the history of stud¬ 
ies of the ionospheric and magnelospheric 
fields in his session on the separation or the 
observed magnetic field into main, iono¬ 
spheric, and magnelospheric contributions. 

At the inter-union symposium on geophysics 
of the polar regions. G. D. Garland's intro- 
ductory remarks and historical perspective 
and G.E.R. Deacon's review of oceanography 
and the polar years contained several fine ' 
references to the historical events associated 

B 'p, nous , fie,ds - Also ° r interest were the 
IASPEI sessions on historical seismograms, 
another area where long-term historical rec- 
ords are proving to be of great value. 

, Ti ni tlaJ i X y}° Gil,lin 8en included a visit 
to the Physikaltsclics Iiistiuit, where numer¬ 
ous early geophysical instruments of histori¬ 
cal importance were exhibited for the tour, 
and the lustitiu Rlr Gcophysik, where histori¬ 
cal seismological instruments were still i n ac¬ 
tive operation. 


in the private sector. Tile annual review ul 
research activities in this program draws 
more than IU0 participants interested in the 
multidisciplinary, thematic discussions of on¬ 
going research in s|iacc-relit ted aspects of ge¬ 
odesy, plate and polar motion, tectonics, body 
physics, and geopoiemial fields. 

It was suggested, notably by the AGU sec¬ 
tions on Geodesy and Tcctonophysics, that 
the review, which is carried nut essentially in 
the format of a scientific meeting, might he 
of interest to die general membership nl 
AGU. At the same time, combining the re¬ 
view with AGU's annual Spring Meeting 
would save participants, most of wliuin arc 
members oi the Union, valuable travel iiumey 
and even more valuable time. 

For lliesc reasons, it has been agreed to 
formulate geoclynamics ns a separate theme 
at the 1983 AGU Spring Meeting in Cincin¬ 
nati. Sessions will be organized by a special 
chairman selected by the pertinent Section 
presidents. Contributions will be solicited lor 
presentation in these Uicme sessions in the 
1983 Spring Meeting call for papers, which 
appears in this issue. These contributions will 
involve interim and final results of research 
in the areas mentioned above, descriptions of 
proposed and completed measurement cam¬ 
paigns, as well as discussions of development 
of pertinent instruments and spacecraft sys¬ 
tems. 


Watershed Models 
at Fall Meeting 


The Soil Water Committee of AGU's Hy¬ 
drology Section will sponsor a session on 
evapoiranspi ration, soil moisture evolution, 
and aquifer recharge in watershed models, ill 
the 1983 AGU Fall Meeting. The session will 
explore the manner in which the hydrologic 
phenomena of evapotranspiraiion. soil mois¬ 
ture evolution (including interflow), aquifer 
recharge and aquifer return flows are treated 
in current (small) watershed and/or river ba¬ 
sin models. More information can be ob¬ 
tained from H.J. Murd-Scytoux, Dept, or 
Civil Engineering, Colorado Stale University, 
Fort Collins, CO 80523 (telephone 3U3-4‘.)|- 
5448 or 491-8549), 


Urban Hydrology 


The llili International Symposium on Ur¬ 
ban Hydrology, Hydraulics, and Sediment 
Control will be held at the University of Ken¬ 
tucky in Lexington, Ky., July 28-21*. 1984. 
The deadline for stihmilliug uhsliacls is De¬ 
cember 31. 

Abstracts of 4OH words or less on the fol¬ 
lowing subjects arc invited: hydraulic infra¬ 
structures design, analysis, and upgrading; 
urban water simply and distribution systems; 
the urban fluixl plain; social, legal, liuaueial, 
and econumic aspects; and urban stormwater 
quantity and quality. Abstracts for mini- 
courses (approximately | hours long) are also 
encouraged. 

For more information, write Klizaheth Ma- 
den, Coordinator, Ollice o[ Continuing Edit- 
catioii/Eiiginccrlng, 223 Transportation Ke- 
searcli Bldg., Utiiv. of Kentucky, Lexington, 
KY 4050(3-0048 (telephone: IMX»-2!i7-3{l72). 


Ice and Bacteria 


This meeting report am prepared by Henry B 
Garrett. a-Ao « with the Jet Profmbm Labomton. 

9n09 Ua Mlltllle Tecll,lolo Sy< pa ^<if»n, CA 


Announcements 


The Second American Conference tin Ice 
Nucleating Bacteria will be licit] June (W). 
K84, at Northern Arizona University in Flag¬ 
staff. Anz. Proceedings nf the conference will 
i Prc-l ),inl «i and distributed at the meet- 

Sulo'l 198^ ft " sub, " iEli,1 K ;ib,lrucls U 

lioTri 6 conrc . rer )Jj e will focus oil current inves- 
ugaitons ant] w,l| tndude both poster sessions 
and oral presentations on such topics as mi- 
crob o'ogy, genet,cs, biochemistry! plant pa- 

or thFn al , i r Sp!l r nC KQrk - and ™her aspects 
r the problem of ice nucleating bacteria. 

Canyon!” 1 U ed * 3 hekl trip lo thc Gra,,d 

rnm US ® eSl | 1Q j S for lhe are wel- 

□ah who C ii dm .5 r® c 9 m [ TJen riations of indivitl- 
Renrinf h?U,d mtludcd in »he program. 
T es of lechnical firms are wel- 

SOMnk y r re,Wi,,in ? l ° eXchan 8 e informa- 
For m °«-e information, write; 

mg Bacteria^The Ralph'MJBi% Research’ 




Greenwich, the geodetic aspea IKL 


rv. inte.iuniou.il u*„pe,aii„ n , the £££* 
claim, the influence ofiiisirunteiiiaibnn, 
the tU^opntemor science. S^SSL 
versal 1 line. A visit m the Roval Gh^Ja 
O hserramry anti a genera] sS^K 
im v .,| avirot k tinv also are planned ^ 
he svmpuMun. is held under the auu^, 
° . V;' l'»^r„;il«>ii=tl Unitat Tor the hS 
am! 1 hilosnfiliy of Science and die Inierll 
tional Asln mm meal Union. For more infer, 
mat ion, contact the conference officer “1m. 

<ril llflo '/iir** 11 Wt <i>.i 1 ^ 


,rl 11111 “""e^nccolhcer^Lim. 
grn.de Zero .Syiii|H.sium. National Mariliw 
Museum, (•icciiwich. London SEO 9NF f pj( 


Correction 


Hie report of AGU's Spring Meeting am- 
mes hrn, July 19 1983 , p. 464) incorr^ 
hsietl paper .SAaMKi as undelivered at the 

meeting. I lie paper, "Concentrations of U« 
anti I-e Near 92 Km" by W. Snider, was dl. 
ercil earlier m the meeting than originaUy 
scheduled. 0 


Geophysical Year 


New Listings 


A boldface meeting title indicates sponsor¬ 
ship or (.nspiiiisorship by AGU. 


January 10-11, 1984 Computer Applica¬ 
tions in Miner.il Exploration, Toronto, Cana¬ 
da. Spniisois, Toronto Geological Discussion 
Group. Geological Assoc, of Canada, Canadi- 


Longitude. Zero 


Geodynamics at AGU 
Spring Meeting 


The NASA Geodynamfcs'Program, incor¬ 
porating the Crustal Dynamic? project, is be- -' 
ing carried out in cooperation wlth soVeral 
federal agencies and with pafticijjalion by 
■many researchers at imjvfiraitlcs. ln govehi- V- 
ment and non-governmeiii institiiiiotil, and ; ’ 

, '• .I"'i —' ' . : ! .if :-,x. 

... Jf 


sld S de ^ er0,M ah inteniaiional sympo- 
um to commemorate (he 100th anniveisarv 

O t SSS*-* °f pi«nwicW K 5. 

replug 


Group. Gerdtigictl Assoc, of Canada, Canadi¬ 
an Institute <d Mining and Metallurgy, Cana¬ 
dian Exploration Geophysical Soc., and As¬ 
soc. of Exploration Geochemists. (The Orga¬ 
nizing Committer. CAME 1984,dbSamim 
Canada I .id.. .Suite 211(5, 130 Adelaide St. 
W.. I oronio, Cainula MfiH SP5l. 

April 2—1, 1984 Second National Sjmpo- 
siiim ami Exposition mi C.rnundwater Instm- 
iiK'iitation. i.as Vegas, Ncv. Sponsor,Nation¬ 
al Well Wain Assoc. (NWWA|. (0.V*. Kid- 
sen, Cmik-rence (,'mjrrfinator, NWWA, 500 
W. Wilson Bridge Rtl., Wordiiiigion, OH 
•1311X5; le!.: iil- 1 -H-lii-’.iAfifii. 

June 1-7, 1984 Sy 1111 totiiiinon Gfeute 

anil Pa lent I it col I.ukes. Kivers. and f ■la- 

tins. Igis, Austria. SiHmsor, Inteniauonal 
(aiiiiiiiission on t :iintate. 1AMAP. (M. Kalin, 

Itisiiiui Inn Metemnltigie mul Ceopnystk, 

St liofplsti asse -II, A-6(120 Innsbruck. Aus- 

j ime 4-8, 1984 I tilcriialional W'awr Re- 
solutes Asm *l iat ii oi ( 1 WRA) Seminar on Rp- 

cr Basin Sirao-gy, I.iiik6iiing.Sweden.0-- 
lollm, Wilier riifiti*’, ijnkApmg Untv., j- 
f*8lK3, |.iiiko|tiiig. Sweden.) 

June 6-9, 1984 Swotul American ftnier- 
*!mv on la- Nucleating Bacteria, Ftagsia'■ 
Art/. (The Ralph M. Hilly ^search Center, 
Box lit)13, Nm (hern Arizona Untv., V ■ 

A/.HBflll). , _ rrwn . 

July 0-13, 1984 larngnudc Zero. Crew 
witli, Kuglaiitl, .Sponsors, liitcrnaaond 
for tlie History and PIiitoMipty of Some 
and tlie In ten ml ional Astronomical _ 
(Ckmlernicf Olliccr, "Longitutle^Zero^ 
positmi, National Maritime ■ 

wich. Uindoit SEO 9NF, Eng 1 ""* . e-. 

July 23-26, 1984 1 Ith ^‘^Scs, 
uosiuni on Urban Hydnilop. 
and Sediment Control, jL o 

■or, Universiiy of Kentucky- (E- .jon/ 

ordinator, Ollice or Continuing 
Engineering, 229 Transporta 1 !. 0 y 

Bldg., Univ <>r Kentucky, 

40506-0043; tel.: 

July 29-Augusl 4, 1984 Ei g 

Assembly, Louvaiii-lri-Neiive, B f 
sor, European Geophysical Spae)- j 

Brown, Dept, of Physics. Umj'-Co’^ 
Wales, Aberystwyth, Wales, k ■ ^ 

July 31-Aupust 2,19M: H tlraU |ici. 

tional Symposium.on Stodwiuc ^? s 
Unlv. of Illinois at Urbana-Cham^^ 
■or. International As^lionf^G.E.. 
Research. (B. G. ^en; W. H. 8 0 pjijj n a* 
Stout. Dept, of Engineering, .''u|, ^ 
208 N. Romine SL, Urbana, Ih 

217-333-0687 or 217-3S3-JWW . 

August 13—17* 1984 

Laser Radar Conference, A ,x Ajner kW> ^ ! ’ 
France. Sponsors. I AMAP a " d .^ Qfrfa. 
teorologicnl Soc. (G. Mtgko J 1 • j nief - 
Sqrvice D’Afirohpmie du GN^,. Bp 3 ;- : 
national Laser Radar Confe : : - 

91970-Verrifcfes le Buisspn, France/* .. r 


Change 

M.rch iMS.iMM, 1^:' 

_ c<,innnsimn-ant* ” , 


..vtcrumaKi, rioimw ^ 

; Chairman* U.S, Wortjng 
Nprihcm Forw^y*. qqLi, orGlj.; 
..Tanana St, Fairbanks, AK rnritmiife 


.ii-*.'": 
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Spring Meeting: 

Call for Papers 

Abstracts must be received at AGU by 5 
P.M. on February 22 to lie on lime. Laic 
abstracts (1) may be summarily rejected by 

E arn chairman, (2) may not he pula- 
in advance of the meeting, and (3). 
if accepted, will be charged a $25 laic fee 
in addition to the regular publication 
charge. _ 

The 1984 Spring Meeting of the American 
Geophysical Union will be held in Cincinnati. 
May 14-18, at tlie Cincinnati Convention Ex¬ 
position Cenier. Blocks of sleeping rooms arc 
being held at the Clarion (formerly 
Stoulfer’s) and Netherlands hotels for those 
attending, Corresponding authors will he sent 
housing and registration forms. In addition, 
the forms will be published in Em, 

General Regulations 

• Abstracts may be rejected without tunsid- 
eratnn of their content if they are ti"t re¬ 
ceived by the deadline or are nut in the prop¬ 
er fanuL Abstracts may also lie rejected ii 
they contain material outside the stupe >»l 
AGU activities or il they umiuiu material al¬ 
ready published or presented elsewhere. 

Ooly one contributed paper bv tlie same 
Bnt author (rill be considered for presents- 
ikw;Jt/r/ifjonal papers (unless invited) will be 
rejected automatically. 

•Only AGU members may submit an ali- 
3t«t. The abstract of a mm mem her must he 
aanipanied by a membership application 
form (with payment) or it must lie sponsored 
“) sn AGU member. 

•There is a publication cliarge of $40 ($30 
prepaid) for each abstract. T he piihlicaiion 
™rge is $20 if the first author is a student. 

invited and contributed papers are sub* 
JWloilie publication charge. Prepaymcnl of 
(he publication charge nm save money. Send 
for $30 ($15 for students) with your 
swract. The ahstrnt L 11111 si lie received ai 
by February 22 lo avoid an additional 
«? charge, Abstracts not prepaid will be ill* 
'owed prior to the meeting. Payments will I« 
^Kpittl nt the meeting. 

•AGU will acknowledge receipt or all :tb- 
s 'raas. Notification of acceptance and schcd- 
^formation will be mailed to corre- 
•ponding authors in laic March. 


The abstract page is divided into two parts: 

. a biiraci itself and the submittal informa- 
j Wn - Follow the instructions for hot It careftil- 
T- Please use a carbon ribbon to type the ma- 
and do not exceed lite maximum di- 
■gfcmG 1.8 cm x 18 cm) or the abstract. 
JjHricis that exceed the noted size limit#- 
will be trimmed to conform. 

The meeting program will be prepared by 
pNXographing Lhe abstracts exactly as they 
Jre received. Use the model abstract lo pre- 
lhe final version. Submission of an ab- 
Htacl For an AGU meeting is presumed to 
with it permission for AGU to repro- 
the abstract in all editions of Eos and in 
‘ hE Programs and reports relating 10 tlie 
f ' n 8- It is also presumed to permit the 
T 6 ? Copying of those abstracts. Although Eos 
«a copyrighted journal, authors are not re- 
to transfer copyright. Copyright. 
tbrn^ 6 ' l ex ’ sta ' reservet * by 1 th e all_ 

^bmittal Information 

probers reFer to live items in the submittal 
^k on the sample abstract. ’ 

t r! de meeting. . , 

■ lacntificaiion (only members niay sub- 
-j- an abstract-, this includes invited authors): 
lIP c , 'rientification number of one memy 
■uihor (ID number is the line consistlrtg 
mn° re - CLleri f°bowed by the si* digits;, see. 

IF nT^.^Ulng label On Eos or journals), or 
num . au lhor Is an AGU member, type the ID 
nam tier ° f dle mem ber sponsor (sponsor’s 

also a PP e ®r on the abstract atithe, 
btiw- ,hc author, portion). If no ID number 
Davm. n, . a roorobershm application aqd elites 
’ ?nl rotist accompany the abstract. C?U^v 


AGU immediately at 202-462-691)3 if von 
in-ed an application. 

3- (Jirrespunding address: Give complete 
address and plume number of author to 
whom all correspondence {acknowledgment 
and acccptaiHc letters) siiuiilri he sent. Abbre¬ 
viate as much as possible. 

4. Sect inn (or theme) to which abstract is 
submitted (use the following letter abbrevia¬ 
tions): A (Atmospheric Sciences); G (Geode¬ 
sy); l.D (Geodynamics); GP (Geomagnetism 
and Palcomagnclhm); H (Hydrology); O 
(Ocean Sciences); P (Planetology); S (Scismol- 
ogy)! SA (Acronomy); SM (Magnelospheric 
Physics); SC. (Cosmic Rays); SS (Solar and In¬ 
terplanetary Physics); T (Tcctonophysics); V 
(Volcanology, Geochemistry, and Petrology); 

U (Union); Mineral Physics (submit to Tor 
V. as appropriate, noting mineral physics as 
special scssiun). 

5. Type title of special session (if any) lo 
which submittal is made. 

6. Indicate your preference for a particu¬ 
lar kind or presentation hv one of the follow¬ 
ing letters: O, oral; P, poster; T, title. The 
chairman may assign you lo one of these 
types of presentation in order to fit his pro¬ 
gram plan. 

7. Percent or male rial previously present¬ 
ed nr published, and where. 

8. Billing information. 

(а) Complete hilling address if other than 
the corresponding address (item 3 above). 

(б) If purchase order is to be issued, indi¬ 
cate number upon submittal of abstract. In¬ 
voices returned lo AGU because or insuffi¬ 
cient billing information will be assessed an 
additional charge or$IO. 

(r) If a student member is the first au¬ 
thor. the student publication rate is applica¬ 
ble. Type “student rate applicable.” 

(ri) If prepaid, enter amount enclosed. 

9. Indicate whether paper is C (contribut¬ 
ed) or 1 (invited). If invited, list name of in- 


tion. Figures and text should be sirtllilii/cd 
in detail, and amhms must be prepared to 
discuss the contents of 1 licit papers in depth. 
Under these conditions, well-prepared fig¬ 
ures and concise, logical text are essential. 

Program Committee 

Afreiing Chahmun amt 1’niuu (V) H. Frank 
Eden, NSF 

Atmospheric Sciences (A) Ronald Lavoie, 

NOAA 

Geodesy (G) Demos Clirisinduiilidis. N ASA/ 
GSFC 

CrarivNamirs (GD) Louis S. Walters, NASA 
Hq. 

Geomgnrtism and Pnteomgnetisin (GP) Pa¬ 
trick Taylor, NASA/GSFC 
Hydrology (H) John R. Ritter, USGS, Harris¬ 
burg, Pa. 

Orran Sciences ( 0 ) RoberL L. Mnlinari, 
AOMUNOAA 

Planetology (P) Carle M. Pieters. Brown Uni¬ 
versity 

Seismology (5) Emile Oka!. Yale University 
SPR: Acronomy (SA) Raymond G. Roble, 
NCAR 

SPR: Cosmic Rays and Solar and Interplanetary 
Physics ( SCISS .) Miriam A. Forman, SUNY, 
Stony Bruok (SC); Bruce T. Tsurutani, Jet 
Propulsion Laboratory (SS) 

SPR: Magnelospheric Physics (SM) Michael 
Schulz, Aerospace Chirp. 

Teclonophysics (Ti Mark I’armeiilier, Brown 
University 

Volcanology, Geochemistry, and Petrology 
(Vi Peter W. Lipman, USGS. Denver 


Poster Sessions 

A large, centrally located meeting room will 
be set up for poster presentations. Experi¬ 
ence from AGU meetings and from other sci¬ 
entific societies has shown that a poster pre¬ 
sentation. while more demanding of the au- 
tlini. can juwide a superb nppmutility for 
comprehensive discussions of research re¬ 
sults. Some sections are organizing p»*lei ses¬ 
sions on specific topics, ami imur'ibulcd pa¬ 
pers mi these subjects will aiuom.UK.illv be 
scheduled as posters. In oilier sections it inav 
bc necessary to assign papets to poster ses¬ 
sions even though their authors requested 
oral presentation. • 

Presenters ol poster papers arc reminded 
that a poster exhibit requires careful ptepara- 


Special Sessions 

Atmospheric Sciences 

Acid Precipitation 

Meteorology and Atmospheric Chemistry «»r 
the Polar Regions 

Geomagnetism and Paleontagnedsm 
(GP) 

Rock Magnetism 

Geomagnetic Methods Applied to Economic 
Resources 

Magnetic Alltunalv Studies and the St nut tire 
of the Sea Floor 

Magnetic Polaritv St 1 . 11 ig 1 . 1 phv and Time 
Scales 

Irregularities in the Sc-i nlai Yariatuuis and 
Geivdviuniii Impluaiioiis if.) 

Hydrology (Hi 

Symposium on Miscible and Immiscible 
Transput in Grumidvfatei 

Syinprisinm on Field Methods lot Supporting 


Gi oil nil water Chemical Transport Models 
Measurement of Groundwater Transport Pa¬ 
rameter 

Ocean Sciences (0) 

El Nino: Biology and Chemistry 
El Ninn: Physical Characteristics 
GiilT Stream DyiLumics 
Ocean Techuohigy 

Response of the Upper to Vcrv Strong Winds 
Inland Seas 

Oceanography rtf Straits and Sills 

Oceanic Sources of Atmospheric Trace Gases 

Oceans Monitoring 

Oceanographic Applications of EM Fields 

SPR: Cosmic Rays (SC) 

New Techniques and Applications of Geo¬ 
magnetic Effect in Cosmic Rays Studies 

SPR: Magnelospheric Physics (SM) 

Aurora and Sulninriiis (Poster Session) 
Geomagnetic Pulsations 
Ionosphere and Plasmas pi ie re 
Geomagnetic Tail and Boundary Laver (Post¬ 
er Session) 

Magnelospheric Currents and Electric Fields 
(Poster Session) 

Numerical Simulation of Space Plasmas (Post¬ 
er Scssiun) 

Waves, Instabilities, and Turbulence in Space 
Plasmas (Poster Session) 

Other Themes 

Geodynamics 

Primarily designed us the annual review ol 
the research activities of the NASA Geculy- 
namics Program, the genii vitalities sessions 
will also iiKotpuiale upptopiiaie coiitrilnned 
papers of a imillidi«riplin .11 y iiiitnre in areas 
such as space-related aspects of geodesy, [date 
tectonics and polar lliminn. leclonics. I'm rely 
physics, and geuptneniiid fields. All sessions 
111 geod vita mics will he spoil sored by the Ge¬ 
odesy aild/ol Tcctounplivsks sections. 

Mineral Physics 

L . II one of ilic following fields is coveied ill 
tftc* broadest sense, legarillc-ss of tlie section 
to which vultr paper is subinilied. please add 
on >011 r at 15 1 Tact, under 11 till diet :« ol the slili- 
initial in (oi niaiion. the pin use "F*>i MitiLial 
Physics Scssiun," and *me ol tlie Inlluwing 
fields: tl) plnsual ineaMiremeuts rai miuer- 
als. (2) culoriilicitv. t3t high-piessiiie niiner- 
akigy. (-1) defect si rue litre studies, (5) mineral 
and solids equations of state, (t*> quantum 
mechanics ol solids. t7i spc-clial mineral*ig\. 
nu or 1 S 1 c'lc'Liiical meau it eincuts - hi minerals 


Sample Abstract ___ 

11.8 cm 

Technique for the Pre paration of Abatraota 

F. R. S. T. AUTHOR (Sohool of Oceanography, 

* Hydro University, Watertown, Mass. 02M2 > 

S C. N. D. AUTHOR (USGS, Woods Hole, Mass. 025^3) 

(Sponsor: I. c7 Alvin) 

Follow this example in typing the ab f ^ aot ‘ . 
printing plates will be prepared by photographing 
the abstraots exaotly as they are received, exoept 
that abstraots exoeeding the maximum length (18 om) 
or width (11.8 om) will be out to conform. 

Use a good typewriter with a ribbon in good 
oondltion. A carbon ribbon gives the best results. 
Please use type of about this size. Use 12 pitoh. 
There will be a reduotlon of 501 for the printed 
abstract volumes 

Follow these guidelines: g 

(1) Type title in capital and lower case letters * 
exoept where all oapitals are standard. 
Underscore entire title. 

(2) Leave one line blank after title. 

(3) Type names of authors in all oapital 
letters, with affiliation and address in 
oapital and lower oase letters. Do not leave 
blank lines between authors. 

,(il) Underscore the name of author who will 

(5) irno n author r ie a member of a 

I . society t type sponsor a name in oapital 
and lower oase letters. . 

(6) Leave one blank line after author block. 

(7) Neatly drawn in.symbols or Greek letters are.. 

acceptable• Use India ink. I 

(8) Use SI units. ' V' - 

NOTE: There arc n ^^yJ,^p^piga^cnv^. 

f ' dBeof papcr -,'; 


Submittal Information 

(See axplinatdon) 

1. Spring Meeting 

2. MJTK052536 


ALVI012548 (SponsorI 

3. (a). Corresponding addressi 

S.C.N.D. Author 

MS 123 

U8GS 

Hoods Hols, HA 02543 

(b). Telephone number 
617-S4B-1234 

4. 0 (Ocean Scienoas) 

5. Special Sessioni 

HEBBLE 

(or none) 

6. P (Poster) 

7. lOt ab Midwest Hasting 

B. (a). Hydro Univ. 

Accounting Dept. 

' Admin. Bldg. 

' Watertown. KA 02172 

(b). P.0. I56S4739 

(o). Student rate applicable 

(d). If prepaid enter amount 

anolosed. (P.O.'s requiring 
invoicing are not eligible 
for discount irate) 

•9k C i(Contributed) 


Abstract Deadline: February 22, 1984 

Mall original anid two copies to: 

_ __ Sprlrig Mceiiiig 
(A) Americap Geophysicnl Union 
Qjr) 2000 Florida AVejine 1 , N.W,; 
Washington, DC 20000 1 , 
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K. C. Yeh: 
Radio Science 
Editor 




Advances in satellite 
(cellnolog)' and coinpm- 
er science have had die 
greatest impact on radio V ■ 

science in the last qnar- M 

ter century, according Y^*. 

to Rung Chie Yeh, (he ► 
new editor of Radio Sti- \ 
ente. Yeh, whose term 
began July 1 [Eo\, April 
13. 1083, p. 137, Febru- 
ary 22, 1983, p. 73), is n professor in the elec¬ 
trical engineering department at (lie Univer¬ 
sity of Illinois at Urbana-Champaign. 

An international authority on ionospheric 
radio physics, Yeh also is known for his work 
on trans-lonosplieric rndio wave propagation 
as it affects earth-space communications and 
satellite navigation- lie lias been studying ra¬ 
dio science For nearly 30 years. 

Today, the higgest problem facing radio 
scientists, said Yell in a merit interview with 
Eos, is that ihe region of scientific interest is 
"so vasi that, even with current computer ca¬ 
pabilities and die satellite sensing capabilities, 
it is not possible at the moment to foresee 
that sve could sample the geophysical parame¬ 
ters with enough density and enough conti¬ 
nuity in time." Yell added that he thinks such 
breadth of sampling probably will not be pos¬ 
sible Tor at least two decades. 

Yeh said he does not anticipate any drastic 
changes in Rndio Science, although he hopes 
to broaden the scope of the journal by in¬ 
cluding papers in new areas of the science. 
"We’re always open for good contributions,” 
he said. 

Soun to Ik published in the journal are two 
special collections of papers: “Radio Probing 
of the High Latitude Ionosphere anil Atmo¬ 
sphere" and “Multiple Parameter Radar Mea¬ 
surements of Precipitation.” In addition, two 
special collect inns are being assembled, Yeh 
said. They are "Emissions fro m Panicle 
Beams in Space" arid “Beacon Satellite Stud¬ 
ies or the Earth's Environment. 1 ’ Another spe¬ 
cial collection, proposed bv immediate past 
Rndio Science ediiui Akira Isliirnaru, will be a 
sampling of papeis from the recent URSI 
symposium held in Spain on electromagnetic 

The University of Illinois granted Yeh a 
B.S. degree in electrical engineering in 1953; 

1 year later, he earned his M.S.E.E. from 
Stanford University. From 1954 to 1958 Yell 
was a research assistant at Stanford, working 
°u P ro P a 8 5Wion problems in what was then 
the Radio Propagation Laboratory (later re¬ 
named the Radioscience Laboratory and re¬ 
cently renamed again the Space, Telecommu¬ 
nications, and Radioscience Laboratory). 

In 1958, after receiving his Ph.D. from 
Stanford, he joined die electrical engineering 
department at the University of Illinois at Ur¬ 
bana-Champaign. For 6 months in 1966 and 
again in 1976 he was a visiting professor at 
the electrical engineering department at the 
National Taiwan University in Taipei. In 
1967 he was a visiting fellow for 1 month at 
the electrical engineering department at the 
University or Hawaii in Honolulu. Yeh was 
elected an associate of the University of Illi- 

C , C ,?i < ; r r ° r , Advanced Study during the 
1973-1974 academic year. In 1977 he was in¬ 


vited by the Space Research Center of the 
Polish Academy of Sciences to deliver a se¬ 
quence or lectures on motions in the iono¬ 
sphere. 

Yell was an associate editor of Radio Science 
from 1979 to 1981, and served as co-guest 
editor of the special issue “Radar Investiga¬ 
tions of the Clear Air" in 1980. A member of 
the Solar-Planetary Relationships section, Yeh 
joined AGU in 1960. 

Questions about Lite journal, comments, 
suggestions, and papers should be sent to K. 
C. Yeh, Editor, Rndio Science, University of Il¬ 
linois, 1406 West Green St., Urbana. IL 
61801-2991. Yeh's term as editor ends De¬ 
cember 1986.—877? 


Statement 


Section Candidates 


Eos is carrying biographies and photo¬ 
graphs of all candidates for President-elect, 
General Secretary, and Foreign Secretaiy of 
the Union and For President-elect and Secre¬ 
tary of each Section. In addition, statements 
by the candidates for Union offices and for 
Section President-elect will appear. The sec¬ 
tions and the dale of die issue in which their 
material appeared are as follows: 

Geodesy; Geomagnetism and Paleomagntlism Au¬ 
gust 30 

Planetology and Planetology petition candidate 
August 30 and October 18 
Atmospheric Sciences September 27 
Teetonophysics October 11 
Seismology October 18 
Hydrology October 25 
Ocean Sciences November 1 
Volcanology, Geochemistry, and Petrology Novem¬ 
ber 8 


The slate of candidates for all offices was 
carried in the June 21 issue. 


"My objective is to maintain the present 
vigor of the AGU section oil Solar-Planetary 
Relationships and, if possible, to increase the 
level of intellectual exchange that lakes place 
at the regular meetings of ACiU. I would like 
to find solutions to some of the chronic prob¬ 
lems of the annual meetings, including the 
overlap of similiar sessions. I am also interest¬ 
ed in the debate about poster sessions versus 
regular sessions. I would like to explore the 
possibility that the advantages of both could 
be retained by some kind of combined pre¬ 
sentation. For example, it might be possible 
to relate a poster session to a particular oral 
session through the use of selected chairmen. 
Another idea would be to consider limiting 
the number of slides that could be presented 
in the regular session so as to encourage Ihe 
use of poster sessions for mure detailed pre¬ 
sentations and discussion. 

"I would also like to explore the possibility 
of bringing session chairmen earlier into the 
session planning process. Now the Chair is 
separate from the planning of the session, 
and hence has little input regarding the con¬ 
tent and management of the session. If the 
Chairs were to assist in the selection of pa¬ 
pers, they could then be expected to contrib¬ 
ute more fully to the discussions following 
each paper, they would also be in a better 
position to anticipate discussions for which 
extra time could be allowed. Now when an 
interesting or controversial question arises, it 
is often necessary for the Chairman to shut 
oflf debate at the critical point in order to 
keep the session on schedule. Since a primary 
purpose of the AGLJ meetings is to enhance 
our understanding of ongoing research, it is 
essential that critical discussion not only be 
permitted but encouraged." 


fun run 


RUNNERS: Enter the FUN run !lmo „ 
ctal activity during (he fui 
AGU Meeting) ^ 9Fa " 


WHERE: Around Angel Island h 
San Francisco Bay 


WHEN: 1:00 pm, Sunday, Decern- 
ber 4, 1983^^^ 


DISTANCE: 5 miles, moderate terrain 


DETAILS: Caitacl Richard J. Blakely 
345 Mlddlefield Rd 

Menlo Park, CA 94025 
( 415 - 323 - 8111 , ext. 4243) 


Solar-Planetary 
Relationships: President-elect 


Robert A. Helliwell 
A fellow of AGU since 
1967; 63 years old. Pro- / ”^1 

fessor of Electrical Engi- ' 
neeriiig. Stanford Uni- 
versity. Major interests: V V 

wave propagation and , T ‘ 

connofled VLFwave- B/'Cr— ,♦ 

particle interactions in ^ 

the ionosphere and 
magnetosphere. B.S. wdtf 
(1942) and M.S. (1943) in elearical engineer- 
ing, Stanford; Ph.D. in electrical engineering, 
Stanford, 1948. Stanford faculty since 1946 
Fellow: AGU. AAAS, IEEE; member: NAS, 
Sigma Xi, Tau Beta Pi, Phi Beta Kappa; 
member or Advisory Board, Planetary and 
Space Science Journal; Acting Director, Cen- 
ter for Space Sciences and Astrophysics, Stan¬ 
ford University; 89 publications. 52 published 
by AGU. Author, monograph Whistlers and 
Related Ionospheric Phenomena. Served on Ex- 
ecutive Committee. Polar Research Board of 
the National Academy of Sciences; past presi¬ 
dent, International Commission IV, Interna¬ 
tional Scientific Radio Union (URSI); past 
chairman, Committee on Space Physics 
Space Science Board of ihe National Arade- 
my of Sciences; Delegate-at-large. Commis- 

»| 0I L I ?\V R . S ' ? cc T iem: Antarctic Sen-ice 
Medal, National Academy of Sciences, 1965- 
Appleton Prize, The Royal Society of Lon¬ 
don, 1972. 




rs 


AGU Chapman Conference on 
Natural Variations in Carbon Dioxide 
and the Carbon Cycle 


Convenors: E. T. Sundquist and W. S. Broecker 

January 9-13,1983 
Innisbrook 
Tarpon Springs, Florida 


Martin Walt A — 

member of AGU since .. 

1961; 57 years old. Pre- 
sent position is Director __ jftyS 

of Physical Sciences at VP 

the Lockheed Palo Alto jTj 

Research Laboratory. ( 

Areas of scientific inter- " 

est include most areas 
of Space Plasma Physics, 
with particular emphasis KUa Si 
on the diffusion nf charged particles in radia¬ 
tion belts ami aurora. B.S.. California Insti¬ 
tute of Technology, 1950; M.S., University ol 
Wisconsin, 1951; Ph.D., University nf Wis¬ 
consin, 1953. Staff member, Los Alamos Sci¬ 
entific Laboratory 1953-1956. Lockheed Palo 
Alto Research Laboratory 1956 to present. 

Has published 64 scientific papers, 20 in 
AGL( journals. Edited one bonk nil auroral 
phenomena. Fcljow or AGU and the Atneri- 
can Physical Society and a member of AIAA. 
Wisconsin Research Fellow 11150—1951, AEG 
Fellow 1951—1953. Member of Organizing 
Committees for annual Advanced Study In¬ 
states in Space Science 1965-1976. Vice- 
Chairman of Gordon Research Conference 

m a , P w e P ! nsma / li y sics l9 ?9, Chairman in 
1981. Member of the Advisory Committee 
for University or California Space Science 
Laboratory 1971-1977. Member Scientific 
aud Educational Advisory Committee for 
Uwrence Berkeley Laboratory 1983-ijreseiit. 
Member NASA Management Operations 

1977 k, l 1 9R? r S ,,P °? S0 ‘ ar Ter] ' csl, ial Posies. 

jy/7-1982. Served on various NSF, NAS/ 

^?h^ d n DoD sm o dy pancls - AGU activiLics 
are the following: Secretary Fall Annual 

SEJ ,9 ’ , II a " d «?72, General Program 

AriT^ki— MeeUn B 1073-1975. Member 
auu Publications Committee 1978-1982; 
t-hairman of Journals Board 1978-1980. 

AGU Meetings General Chairman 1979- 

on H : i,^ n r£ a T n)berofl!le Committee 
on Hmory of Geophysics and a member of 

™hZ"E" ElMra " ic T ™“" 


ing has become inconveniently large for ihe 
presently used facilities. In the near term I 
favor the organization of more topical confer- 
ences and the continued use of poster ses¬ 
sions. Some of the strain on the West Coast 
meeting can also be relieved by encouraging 
more attendance at the Spring Meeting. In 
the long term, if growth continues, it maybe 
necessary to (a) use a larger meeting facility 
in San Francisco, (b) schedule the various sec¬ 
tions oi the Union to meet in sequenceovera 
two week period, oi (c) move to another city. 
At present I prefei a, b, and c in that order, 
but will wish to hear the recommendations of 
the Meetings Committee on this matter. 

"As the lending professional society in the 
field of Solar-Planetary Relationships. AGU 
should lake the lead in making the public 
ami various branches of government aware of 
the needs, the significance, anti llie opportu¬ 
nities in our discipline, I believe such actions 
are a proper activity for AGU. However, I 
strongly oppose suggestions that AGU take 
stands on poliiji al issues which do not haves 
direct bearing on the primary goals of AGU." 


Solar-Planetary 
Relationships: Secretary- 
Aeronomy 


Gulamubas G. Sivjee 
member of AGU 
since 1972; 45 years old. 

Professor ol Physirs and f 
Head of Physics Depart- 
incut, University nf 

Alaska, Fairbanks. M:i- ^ mj 
jor interests: Atomic 
and molmilar processes I 

in the atmosphere; mug- ■. . 
iietosplin'e-ionosphere ^ r 

interaction. II.Sc. in Physics, University ol 
London, 1963; Plt.D. in Physics, Johns Hop¬ 
kins University, 1970. Post-Doctoral FdltJ. 

Institute of Space and Atmospheric Stud. 

University of Saskatchewan, 1971-1972: 

physical Institute, University or Alaskan 
1072; Head, Graduate Program m Space 
Physics and Atmospheric Science, 

1982: Program Director for Aeronomy, n■ 
1082-1983: 35 refereed publications, it P 
fished by AGU. British Petroleum A®*®* 
Achievement Award, 1962, 1988; 
Commonwealth Fellowship, 1965 ; Koc 
Foundation Fellowship, 1966-1970. 


Statement 


Ji 7? V “ aUons ln 1 Carbon Dfa!dde *”* 'he Carbon Cycle will brine loeether 
geologists who m studying various .specie of carbon cycle history; locScal 

modelers; end blologrsls. oceanographers, and meteorologists who «e hmillar wl h 
at^cMmatc.** 11 ^ 3 ' ^ 1 ' urL ‘ n ' lalions ' 1, P 3nrnon B Ihe carbon cycle, atmospheric COi^ 

Questions lo be discussed at this conference are; Whal were Ihe causes of carbon 

?hh ™ rt "J io ™ ? How were 'hey related to atmospheric CO,? Were Ihey associated 

,hl! 1 , " rn , l 8 l S co , ns l slenl wllh 'he CO,/climate predictive medete? What ire 
the long-term geochemical implications of fossil fuel COj? 

ex^rt^Ih 8 Wl, [. l -’ r " pha9 ; Ze lhe record, and ivill include overviews by 

? Qn ,h ® »PP ,icatf ° n of Kean modeling, climate modeling, and the biosphere 
S 8 2 CQl ? WeU fls SMslons emphasizing the geological record. P 
an nm entt,h0n if 1 ** or 8 anized around sbe Hme sUces: the last 2 000 years the last 




“The principal goals of AGU are to pro- 

in geophysics and to make the 
results of this research widely available. To 

!,- CSe *°* ,S lh L c Union sponsors sden- 
S %u ?P. and P ubl, shes a series of jour- 

thPnlf U ni0 ? t alB0 conti ua5 activities for 
the professional benefit of its members such 

m a f£n ° ym «r em Serv L iccs and provides ififor- 

SSS£L“ lhc cumm ' venB ^-“8 

"In the coming years AGU must make dif- 
dnn l CC,Sl T m a11 lhesc arcaa - In publica- 

and^irnnc SS 0 ® 1 ?®? of edilin 8- composing, 
j -h S ll “ orn,a tion is developing 
aSaj-i-.-fta ^ t-raditional way 
societies publish their journals, 

relief !5 S n ° l . at 3,1 obvious how AGU should 
respond to thu new technology, we.should 

re P ^° fthe de ^ l0 P^ts, monitor 
QUr S18ter “cieHes, and be pre- 
paj^d io move as required. I strongly support 

■ &“T cnl ^ NbiicaiiSi;SS£S : 

^/voWhgifleld 'and'law i-’ 

Ommend prudent;steps WniMiA rW. 


Edward P. 

Sztuzczewicz A Mem- | 
her of AGU since 1973; ■ 

42 years old. Head, ':■£. J9 
Space Plasma Diagnos- ' ^9 

lies Group, E. O. Hul- . 

burl Center for Space 
Research, Naval Re- 
search Laboratory. Ma- 
jor interests: Ex peri- 
menial space plasma 
physics, geoplasma InsUtbihUfs. ‘9 
trregulamy distributions, active e ^P^ re . p ias-. 
in space, laboratory simulations.° JyTl'j 
ma processes. B.S. in Physics, Su J^ P. ^ 
University 1963, Ph.D. in ^■ x P en J 1 LQ Met- 
ma Physics, St. Louis Uni vc »| l )' p j^ischei 
ander von Humboldt Scienusi, Pny 
Insdtui, Universiteet Wucr^ ur | , 1 ifa$A/ 
1969-1970; NRC Rescareh AM^' NRL 
GSFC, 1970-1972; 1*““^ Ph 5Sd, NRL 
Aeronomy Section, .1972-1975) Sq- 

AeronomySection, 1975—1981,.posies 
enlist, UCLA, Experirnen^ P^ajma VH 
Group,. 1981; Head. NRLSpare PIgrp^,, 
nostics Group. 

URSI .Gomriussion Ill WG 5^(19 


grems!^'" cl,,n ^ a f^ publlcabwp^,'- ^ 


URSI Commission Hi “.VTiq 76V 
IMS Working proup for ICAS 

NASAmSF Steering Cdmmit««^ 198 3); 
Terrestrial Physics Workshop-(1^ 


- irregularity distribuuons a.ul causal 
Sanifms: energetic-elect nm-heam expen- 

STfo:r ..unites ol beam-plas- 

Sntenictions and siniulation nf high-lmi- 
S phenomena; chemical release expen- 
Inti for Studies of fundamental plasma 
vision processes and simulations of re- 
«Uio!ar-ierresirial phenomena including 
Sarwind expansion: principal investigator 
Juhe S3—4 satellite investigation of F-region 
jLuiarities; co-investigator on the N ASA/ 
Se Beam-Plasma-Physics leant, principal 
Litigator on LASSU/CRRES "in situ" plns- 
ma esperimeni for measurement of low- 
r r th-orbii irregularities and cheimcnl-injcc- 
uon phenomena: principal investigate,run 
NASA study or ionospheric cBccts on Shiit- 
tk-bome imaging radar (SIR-B). 

Solar-Planetary 
Relationships: Secretary- 
Cosmic Rays 

UonardP. Burlaga 
A member of AGU 
tioce 1968; 45 years old. r , 

Physicist. B.S., Univcrsi- i J 

qr of Chicago, I960: • 

M.S., University of Min- \_f\_.f ' 

naota, 1962; Ph.D., s * 

University of Minnesota, T“ 

1956, Employed at 
NASA/Goddard Space 
CoitersmceI966.ini- airs 

tally as a National Academy of Sciences/Na- 
tiojial Research Council Postdoctoral Resident 
Raearth Associate (1966-1968). Visiting Sri- 
etitisi at the High Altitude Observatory in 
Colorado and at the Laboraiorio Plasma S(ia- 
zin in Italy. Research interests include cosmic 
rap, interplanetary magnetic fields and plas¬ 
mas, magneiohydrodynamics. interaction of 
the solar wind with planets and comets, and 
magneiospheric physics. Co-investigator on 
several satellite experiments, including ex¬ 
periments on Voyager 1 and 2. Helios 1 and 
2, and Explorers 34, 41 and 43. OPEN Depu¬ 
ty Project Scientist. Author of more than 85 
scientific papers. Recipient, NASA Exception¬ 
al Scientific Achievement Medal, 1979. Com¬ 
mittee memberships include Solar and He¬ 
liospheric Physics Management Operations 
Working Group; Interplanetary Physics 
Working Group; Comet Science Working 
Groups; anti Working Groups for OPEN, 
Plasma Turbulence Explorer, Solar Corona 
Explorer, and the Solar Cycle and Dynamics 
J//»i«m. flu/rman, Division IV (Solar Wind 
anti /me/pjaneiary Magnetic field j ol the In- 
re/JuimiaL Association of Geomagnetism and 
Aeronomy (1979-1983). Member. AGU, 
American Physical Society, and International 
■biophysical Union. 

flwgfas C. Hamilton 

A member of AGU fcL 

“na 1975; 35 years old. 

Currently a Senior Re- 9 ^ 

jnreh Associate in the Tifiu in i W 

Space Physics Group, * 

Department of Physics ” ' 

^Astronomy, Lhiivcr- . j 

jfl) of Maryland. U.A., ' 

University of Kansas, i . . ' 

gM.S. (1971) and Ak ^ i t 
ntD.(l 977 ) j n physics. University of Cliica- 
P 1 ’.Spent a year as a research associate nt the 
Univeriiiy of Chirnim l.pTni'n miinn i/* il»«» 


University of Maryland in 1978. Areas of sri- 
emihc interest include the origin and accel¬ 
eration of energetic particles in the magneto¬ 
spheres of earth. Jupiter, and Saturn, the 
composition yf sular cosmic rays, the propa¬ 
gation and acceleration of energetic particles 
in interplanetary space, and instrumentation 
development for the detection of charged 
particles in space. Author or coauthor of 18 
scientific papers. 7 of which were published 
in AGU journals, and presenter of 1! talks at 
AGU meetings. A member of AGU and the 
American Physical Society. 

Solar-Planetary 
Relationships: Secretary- 
Magnetospheric Physics 

Mary K. Hudson A 
member of AGU since 
1972; 34 years old. As¬ 
sociate Research Physi¬ 
cist and Senior Fellow, 

Space Sciences Labora¬ 
tory. University of Cali¬ 
fornia, Berkeley. Major 
interests: space plasma 
theory, auroral particle 
acceleration, plasma 
simulations. B.S. in Physics, UCLA, 1969. 
Member Associate Staff. The Aerospace Cor¬ 
poration, 1969-1971. M.S. in Physics, UCLA, 
1971; Ph.D. in Physics. UCLA, 1974. With 
Space Sciences Laboratory, University of Cali¬ 
fornia. Berkeley since 1974. Member: AGU, 
APS: Woodrow Wilson Fellow, NDEA IV Fel¬ 
low, Phi Beta Kappa. Regents Scholar. Served 
on Committee on Solar and Space Physics. 
1976-1979 (NAS-NRC) and presently a 
member of OPEN Science Working Term 
(NASA). About 34 publications, 24 published 
by AGU. Currently Associate Editor, JGR- 
Space Physics. 





Ac ^ J, 


|. . ■ 4 - - no It IWflElltl.il HaaUEIrllE HI n 

Umvcnity of Chicago before going to the 

Scholarship Assistance 

for Minority Students in Earth, 
Space, and Marine Science 
1984—1985 

The American Geophysical Union Is 
again pleased to participate In the 
Aroerican Geological Institute's Minority 
Scholarship Assistance Program. Ap¬ 
proximately 70 awards from $500— 
*1500 are expected to be awarded for 
^5 term. 

Eligible candidates are: 

• Graduate or undergraduate students 

good academic records; 

• Enrolled In, or applying to, an accred¬ 
ited Institution to study earth, space, 
or marine science; 

• Black, Native American, or Hispanic 
s^dents who are U.S. citizens 

Q flyer far your student, call or 
write to; 

Members Programs • American Geo- 
Physical Uhlon • 2000 Florida Ave„ , 
^^Ateshfogton, D.C 20009 ■ (202) 

^QppWcoflons, call or write: 

rj 1 Die 9o Gonzalez • Sandla Labora- 

22? ’ P.O. Box 5800 • Organization 

844-8849 UqUem “ e, N ^ 87115 (505)! 

Deadline, February 1. : : 





gceai) SESI 
Sciences A , 
Meetit)£ 

January 23-27, 1984 
New Orleans, 
Louisiana 


PLAN TO ATTEND > 

SAVE MONEY: Preregisler before January 6. 1984 

RESERVE YOUR: Housing deadline December 23. 1983 
HOUSING EARLY Praregisiralion and housing forms ware 
published In Eos August 2. and will be 
published again in Eos, November 29 

SESSION SUMMARY: To be published In Eoa, November 29 

ABSTRACT ISSUE: To ba published In Eos. December 27 

FLY DELTA: Receive special discount. Call loll free: 

1-800-241-6760 (Georgia Residents 

,o 4 1-8Q0-282-B536) 


George K. Parks A 
member of AGU since 
196*1. BA and Ph.D. in 
phvsics from the Uni- 
versity of California. f 
Berkeley, in 1961 and 
1966 respectively. Spent 
3 years :is it ]>osi-doctur- 
al research associate in 
the School nl Phvsics 
and Astronomy. U uiver- 
sitv of Minnesi.ua. Minneaji'ilis, aiul 2 yeats as 
professctir assneii al the Factilie vies Sciences. 
Univcrsite tie Toulouse. Toulouse. France, 
before lie joined the faculty at the University 
I of Washington. Seattle. Currently professor 
of geophysics and holds adjunct professor¬ 
ships in the Atmospheric Sciences and Physics 
departments. Research interests include cx- 
pet internal and theoretical studies of space 
plasma phenomena. Conducted ballon-borne 
and spacecraft experiments since 1964 to 
study auroral, magneiospheric. and inter¬ 
planetary space plasma phenomena. Most re¬ 
cent research endeavors include looking for 
energetic X rays from thunderstorm and 
lightning active regions. 

Solar-Planetary 
Relationships: Secretary- 
Solar and Interplanetary 
Physics 

, Alan J. Lazarus A 
| member of AGU since 

1960; 52 years old. Sen- ^ Af 
ior Research Scientist 

and Academic Officer, fl9fnp 

Physics Department, 

MIT, S.B., MIT, 1953; WgSgV 

Ph.D., Stanford, 1959; 

RAND Corporation, 

1958-1959; MIT, 1959- 
present. NASA Hq., 

High Energy Astrophysics, 1974-1975; Asso¬ 
ciate Dean of Students, MIT, 1977-1980. 

Main research work: construction of instru¬ 
mentation for measuring die solar wind and 
analysis of data therefrom. Principal inter¬ 
ests: large scale solar wind structure, interac¬ 
tion of the solar wind with planetary magne¬ 
tospheres, and the structure of the magneto¬ 
spheres themselves. 

Brace T. Tsurutanl — 

Member of AGU since 
1967; 42 years old. Cur¬ 
rently a member of the 
Technical Staff of the 
Space Physics Section of 
the Jet Propulsion Labo¬ 
ratory, California Insti¬ 
tute of Technology. Ar¬ 
eas of scientific interest 
. Include: interplanetary --- 

physics (heliospheric magnetic field conhg- 
uration, cosmic ray modulation); colhsionless 
shocks, upstream waves, and pamde flcon *■ • 

eration; solar vrind interaction with magnew-. 

spheres (magnetic merging, viscous interac¬ 
tion); plasma physics (instabilities arid *«»ve- 
pardcle interactions); magneiospheric plasma 

waves (plasmaspheric hiss, chorus, ptagncio- 

paiise emissions, lion roars); auroral physics 
(pirncle precipitation, substormsi andI storms), 
S astrophysics (X r^y btiratOT)- B^A. W . 
Ph.D. from ihe Unlvera.ty.qf C^ifora^at 

Berkeley. Permanent employee oF JPL sln« •; 


graduation from Berkeley in 1972. Also a 
member of AAAS, Sigma Xi. N.Y. Academy 
of Sciences, and URSI. 72 publications, half 
or which have been published in AGU jour¬ 
nals. Publications ill other journals include: 
Science, Nature, Srira(i/if American, Astnphys. J, 
Letts. Recent publications include: “Waves 
Upstream of Interplanetary Shocks" (JGR, in 
press, 1983), "Energetic Protons Accelerated 
at Coroiadng Shocks: Pioneer 10 and 1! Ob¬ 
servations From I to 6 AU" (JGR, 87, 7389, 
1982), “Lion Roars and Nonnscillamry Drift 
Minor Waves in the Magneloslieatlf' (JGR. 

87, 6060, 1982), “Diffusion Processes in the 
Magnetopause Boundary Layer" (GRL, 9, 

1247, 1982). and "Observations r»r the Inter¬ 
planetary Sector Structure up to Heliograph* 
ic Latitudes of 16°: Pioneer 11" (JGR, S3, 

717, 1978). Current Secretary of SPR: Solar 
and Interplanetary Physics. As Secretary, lias 
organized or is organizing 10 Special Scssiuns 
of AGU. A member of the AGU Journals 
Board since 1981. Currently leading the revi¬ 
sion or the AGU indices ant! the merging of 
the indices with die Am. Inst, of Pliys. PAC 
System. Currently a Co-invcsiigaior on lhc 
1SEE-3 and ISPM Magnetic Field Investiga¬ 
tions. MS-T3 Plasma Wave Investigation ami 
die EXOS-D Ultra violet Experiment. Co-or¬ 
ganized an ISEE Upstream Wave and Particle 
Workshop and a special issue of JGR (i‘6, 
4319. 1981). Presently puilki|Ki(iiiK in the or¬ 
ganization of an AGU Chapman C'.onicrencc 
on Collisiuiilrss Shocks (Napa Valley, Feb. 


SPR Nontechnical 
Sessions 

Two nontechnical events are scheduled for 
the Solar-Planetary Relationships <SPR) Sec¬ 
tion during AGU's 1983 Fall Meeting in San 
Francisco. 

The Section business meeting will be held 
at 5:15 p.m.. Wednesday, December 7, in ihe 
Emerald Ball Room of the Holiday Inn. One 
of the agenda items for the business meeting 
is to determine what the section members 
wish to do about business meetings and social 
events in the future. 

Later that evening, there will be an SPR so¬ 
cial hour (cash bar) followed by dinner at A. 
Sabella's restaurant on Fisherman's Wharf, 
beginning at 6:30 p.m. SPR President Marcia 
Neugebauer reports that this will be a purely 
social occasion, with no speeches, but perhaps 
some entertainment (ir anyone comes up with 
any good ideas). The menu will be Insalata 
Mista (a green salad with Italian-style goodies 
in it), shnmp risotto, and either chocolate or 
mint parfait. For those of you who canY or 
won’t eat shrimp, a few entrees of filet of sole 
will be available. The cost is $ 18.50 per per¬ 
son, which includes tax and lip. Some earlier 
announcements listed the cost of the dinner 
as $20.00. If you have paid $20.00, you will 
get a $1.50 refund. 

Supporting 

Members 

Individuals 

All dues-paid members contributing an ad¬ 
ditional $80 or more in any single year earn 
recognition as Individual Supporting Mem¬ 
bers for (hat year. Among the present Indi¬ 
vidual Supporting Members, there are 16 
Life Supporting Members. To have achieved 
this special recognition, they have contributed 
$1500 or more thus for during (lie AGU- 
GI FT. program. As a benefit (or dividend) 

they have no further dues obligations. 

Life Supporting Members 

L. Thomas Aldrich ; 

Allan V. Cox, , 1 ; 

Samuel .S. Gpldlch . ■ . ! • • . ; 

Pembroke J. Hart ; . . 

A. Ivari Johnson ' . ' ' -|. 

Helmut E. Landiberg . : 

Paoja Lartzano-: .' . .• . 

1 Murli H. Manghnani.■- i. , •! 

*;L:Li;N^ l t tet?,n. . 1 ••• i] ., - 


For more Information contact: AGU Moating8, 
2000 Florida Avenue, N.W. 

Washington. DC 20009 

(202) 462-6903 J 


Hyman Oriin 
Erick O. Sdicinstcdt 
Ailielsian Spill tans 
A. F. Spilliaus, Jr. 

John W. Townsend, Jr. 

James A. Van Allen 
Charles A. Whitten 
J. Tuzo Wilson 

Individual Supporting Members 

Philip A. Abelsun. William C. Ackcrinann. 
Keiiii Aki, Frank G. Ames, Richard J. An- 
dcrle, Kinsey A. A tide ram. Ralph R. Bafil- 
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Aeronomy 


B490 Iratrumnli fTelal Ozone Hmi urament) 

inter comfa r son or the nimbus t sbuvttohs 

D * T * SETS fflTH DOBSON AND MU 

HESULla 

Kltnk, C. K. D. Gordon 

TOIet ozone nessuramanls made by the SBUV and TOMS 
Inelrumenl, on lhe Nimbus 7 ipseearafi are con:pared with 
R 0 ** 0 " W Mas tie tIons. On the 

TOM . S * rsluav are l.lt smeller (l an Dobson 
,l “" ,*?' H ' “""PS"®!* SBUV Males are 
8.3% end 11,1b rasped (vely. Use of SBUV or TOMS as ■ 

Dabna and MBS networks of 3.0% or S. J% respectively. 
Major portion of the blae between IAi space Yndgrcnnd 
measivemcflls ls attributed to imcerielnllaa In iHecMue 
£o»pU« on. (Menu used In pro™** (he 
JJ?S5ft|L^ ** tal «trtai«d from allhir the SBUV « 

. * 'T' ,0 „ ta ta,t * th “ ***> *«•* la 

W * M ?? stslloft. Precision or 
"■“"■muni Is snimiled at about 2 %ind 
.rf.i . , , 3 , "•“wawsnt Is ullmrted lo be 4%. Apparent 

?« «« -rlS If? or V ,01 '■*> ^ DoUai 

tor M33 arsahown. Delly and msmosI variations of ozone 
mMsuredby theaalellUa over selected Dobson sieikma ire 
found lo be In ezcslfenl agreement with ilia erased 
observe (Iona. An (nacriunanral drift Is found in the 
BBUy/TOMS WUI ozone measurements (hat ta aiienifiUy 
“." ,0 ot . 0M the U 

y earot (h li. A belter understanding el Instrument shunt Is 
•■peated to help reduce any further thin. (Toiel owna 
iBMiorement, BaUY/TOMS, Dobson, MU) 

J. Geophya. In., Arana., Papar 3D1648 


M99 Ganaral (YHF-flsdar) 

Ftlst J RESUlT? ,W D ° !>i,LEH * AM * ‘ ,e ™««L DESIGN AND 

KauSwS'l l ?.i!! ,, "flS c S" l 2 stU,rt f0r flarantaie. Mil 

^ G) s - Scta, « aad R. RBtter 

MU$ rsdir ta SK**" **•*■* *'«* ^ stationary 

sitiL.1^ mwrtalns, a mob lie VHF Doppler 

S, ? SWft&'t » f t°cenUtrier’and 

wotle phased antenna array wiih 976 y«m einenu th. 

SeMHhS , a l i*-£S Wr i p,u, * r| T/R-switch 

flrit tS'SSli ajy y* Df r f M,t * ohtaln "l during tha 
nrst Cm campaigns Is presented as mil ai a survey of 

roanl tftaonitrot,na “• ««»«!«» er Uis 

Set., Paper 191714 


Electromagnetics 


C70J Antennaa 

■“22*22“ la * r0U£TIC “AVEE mu A SOLID BPBFSirai 
WEE IB A WflPH ISOTOPIC PUSH SrHErlCAL 

H. MaUngre (Centre d« Reeherrlias tn Ptwaique fle 

Floe- potential „„ Ird ^ S JtSHSllL 

* **+«"*• deaerlption 

“ “J 11 ™, 1 ; ’“«■ tcgelfter ylth abeorptiw 

™ aU, “ 1 for «»>• eleetrooB and i«, at , he 
probe eurface. EzpTeaeiene axe derived for the 
alternating pctanUel in the pi, u „ k PuneiLLo nr 

SKrS: r "*« «««». or prc*a JJE l £ Jr 

siu.,2 “tE- 

;;£S^. "s t ;“ „ 

Is riwvn in particular that, und*r act- omdlU™. 

Mcvstia mves, radltlion). ^ ' 

IL * d - 9ct., Popef 1SI4B7 


0773 taoee serving 

S^SSic^S?"™" ■” ””‘™ ™ «*»» ’ 

C. b- Hodg m imp t< „ ttmnfhuio rhyaie., ciawnto 

EZTiJSS? m 3PU * 0,Mt »■ 

* ^fpor* 11 MWpnse stochastic eaaiantUl -—I_ 

.**?" “* Mwaree ptoblaa of Mots 
■WSidUg to be Hived In an cptlu eanner. nTTH 

aStTSSTtSM M! S.-MT 

■■anueoanta are eada La not usad Md^aS^oTn!?^- 

.zsjr 

peritura and cewpoeltlon (no a 1 !«,. • 

rvtrvwnt. tha SAHS ea (rSbuiT 

Ion. teaperaeure, coutituanta). H “ e 

J. Ceopbya. Baa., Atwo*., Piper 30KB6 


6773 finite Sensing 

«« smtw MbiarioK sra«er odueco rnu «i 
WIKBUS-7 ERS mgmrsvt 
.Barber* Jaeobouits ( PMA/B.tionei snelton- 


cental Bacalllta Data anJ Infer nation Service, 
HuMngton, D.C., 20JJJJ, Richard J. Tlqfce, 
and tha Hlnbui-7 SRS Ewperlcenc Teas 
Tb» Earth radiation budget aa datarolnad 
(ton tha BRB erparlnaot (board tha Hlnbni-7 
polar-orbit inf ratal lira la presented la the 
fmwi of tlea -latitude oroai-aeetlona, borle- 
pherldBlly and globally averaged tlae-plocl 
and annual global averages (or tha Liao par- 
led spanning bovanhsr 1978 through October 
1979. Cbcparlions are cads betwaan ranilia 
da rived [com the fixed aids riald-of-elss 
(H70VI radleastara and than derived frn 
ths scanning narrow flald-or-vlaw (HroV) 
radiaaatara. While chocs la eHoallanc agree- 
aent In regard to tha spatial and tsaporal 
variation!, tha absolute aagnltudas differ. 
n» BfW ylalde outgoing Icngviva rliuaa and 
albedos that are respectively about 4 H/ta z 
and 2, SI greater then those derived few the 
HTOV sanaors. Alio, United ■inultanaose 
cosparlsani are node bstvaan SUB reunite and 
Uoaa free tha AVHRH on tha UOAA-7 en,ra- 
tlonal saiollita. 

J. Canphya. Res., Craan, Fapar 1C1591 


Geodesy and Gravity 


D780 1cactaring 

SEnECT (ON AND SCATTER KWDU (Pit *BI gonna l ean v 
UlSBULENT m 

f;.i'„ D ?T lak (Bat,0Ml Severe Stoma Laboratory, 

1313 Halley Circle, Nomas, OK. 71069) 0. S. Sonic 1 
Existing /emulation! senna that tha cor rale cion 
length at rsfnettve index irngularlciai, stumeed bv 
turhulenca, are null cohered to tha Fraanil length. 

■nc there la esparlBsatal nUnca chat the contrary nav 
bs etna. Thli paper ascends chi sidetlng fotsuletlone 
for the eeas ubnre the hraeoel rasa radius (a conpareble 
to or ana liar thin the correlation length and develops 
a staclaclcal lelutlea that tohncai sevarsl a c ho log 
sschanlsma. Condtclocs are apeclfled under which 
Fraunhofer end rrasnal redaction and srsLtar froa tur- 
bulsnt sir can be distinguished. An integral expression 
far echo power li developed which shave that echo 
Intone Ity depends oat only an a resolution voluna 
weighting function, but also on a Bore leporcant Freanal 
ra. The apacLral eespllng fonttIon dsnanitrates that, 
Tor resolution volunae In chi ancanna's far field, this 
function la Indspnndtnc or tha location or the rseolu- 
tun volume, the condition! under which ncho power is 

? * h “ “"t™ ° f pul,H lrfdeh «■ b “«'l “P>™ 

the atttletUal approach ha rein adopted for Praenol 
•cat ter log. 

Rad. Set., Paper 331704 


Exploration Geophysics 


0910 CoAputar Applications 

inTHBTlC BE1SKX1UKB IN ATTENUATING MEDIA 

Sea 0930 Selmic meheda 

ptlecty Eourbla (Vanaarly Dipt, of Ceophyaici SraaFn-a 

j^u^rsiElfiSHs 

th. Mils,r 6 h “ r * ,ulu H,1 « 1 > *ba 3 velocity In 

£: «r : - " : -™ t'a-aucir!!; 

KKr^sSit-KS-^S 

ilSiiflsKi 

affisSsSsss 

bar ft ant a 1 vavanunbar-fro"o« " fV 1 V° 1 h ” 


1910 Cruatsl Hnenanta 

B0H120NT1L STRAIN ACB6S3 TIE HUATCU PROMT NEAR SALT 
LAB cm, DTia 

I. A. 8N4I (Nittonsl Qeedetlg Survey, Chtrtlng ud 
QeodaUa Servlaaa, National Ocean Sarvloe, BOA A, 
RooltvUla, HU, 80852), a. B. Smith and T. Solar 
T» sdjscsnt ga ode tic netvarbs epan e 105-ka eitocl 
or the Wiutob fault sons In north-oenlrtl Utah. One 
«f tha nstvorka, looatsd In tha vicinity of Salt Lake 
City, abawred br the National Ocean Serv leaf Nat local 
Csedetlo Survey (WS/lHS) la 1962-1963 (trlsnguUtlen 
node) and avia in 1973-197* tooUmd IrlngilsimdrllBleratlan 
mode). To the north, in tbs vicinity nr apian, the O.S. 
Qsologloel Survey (USDS) porrormod rivs aepsratn 
trllstaratlofl eurveye of tbs aaoood network during tbs 
1972-1981 1clary si, Khan fit to • modal a ■ turning bo A 
temporal sad spatial taegwielty for Uio strain rata, 
tha two Independent data eats yield mutually oonaiitant 
a brain rata tensors. Subsets or tbe N0S/RDS data, 
boimver, suggest apatial variation In the strain ritld, 
and a anbeet of the DBAS data Indiestee • possible 
temporal variation In tbe strain rata. The quality or 
tha data la rich that ua ara unoertain ubether or net 
thoaa apparaat variation! raproaant actual taetonla 
•ignela. Tbs a train rata tensors for the two oooplota 
data Bo to auggsst u underlying dafornallanal pattern 
ti*rM tori tad ty east-Mat (E-W) mislnun pricaipal strain 
lastenalon poaltlve). ihla pattern may also be info-rad 
rroo regional aaimlolty mod Quaternary genlogy. Tha 
euapaotad varlatlona would imply that tha araa to the 
north of Salt Lake city azperionnod significant H-H 
conprasalon preceding 197 8, In contradiction Lo the 
nndorlylng strain pat Lara. This compression may ba 
nuead by Ua acuntainoua block, an at ward adjacent to 
U» Ault sons, dleplaalcg wetward along a shallow-angle, 
mat-dipping detachment aurfacn. Va speculate on tha 
Bxlatanao or an l-W treadlag aona or weakness, Tor 
namplo, eeooadery hulls, located north or Salt Lake 
S T 1 ,lr,ai r ftft to tha north may 

ba decoipltd Am (hat to tha south whara E-w oompreaaioa 
has not baan datintad, Vhlla saiamlo and geologic 
Information oontrlbuto aona plausibility to our 
apooulatlono, tho evldanoa ror tha a lint anon or tha 
napealod variations le Inaonolualva. (strain, gnodatie 
trlangulation-lrllaloratlon). 


Tbe choice of the ft ,7 £ ‘ '*“«»»■ 

eat 1 Viced by the face that it !n* l ' a,kln 8 ■P* c » It 
■aelly the •iract. if L-’JLlL?. 1 *" 


*r.n..i.’.loa P 'oo^,;Jr.« l , e i ^ ,, i; ff * nd 

darived fron a plan. wav . rh .„ J***" doealn ara 
dlvacganca 1 . reiSI.^I! ^ MOMkclm 

fuactiane In a tw»-dlaw„l 0 ^]' , ^H?M h %!" el 0rn “ n '" 
for xtunuxtloa. darlvvd h* rt--/- Th " c0 " >kanC ® 
OtafRYBICS, VOL. 68, WJ. 12 K 1 ,,tan,,OT i ft uaed. 


J. Gaephva. Bea., Earth, Paper JB1705 


^°,L 8l ?‘ l0n - of sr * vlt7 obaervatlono to teotanlaa 
ua lioatAfty 

ILTOmSt 0 V1 " W ,HE ” U ™ WUm n °* S1WLL ”B 
D. T. Sandwall (National Oaodatlo Survey, Charting 
mum 

Inagae of aea eurfnoe undulations In tha ScuLb hoirio 
data ! , ™ 0t,d fr °* 8HJS -3 «"« 82*517 altlmeUr 

i ^ la6t d,oraf * no1 " « flroeaow point a, uaoolatad 
wltt long-uavolaagth radial orbit sire*-, ier« aipprosHd 
by taUng along-traok darlvatlvaa of tha aaoandUgand 

SKTi? ThB< « wold alOpal ware 8 than 

J 0 !** 1- ** Mwtiea Un north and east oomponanta 
° r th " ft lolly, lha raaulta 

m« d ^?^ V 7 d “* ln * th " 6111 ■‘'■ding teohnlqua whara 
SenoMiM r, P r,,ao l tho lntar product of the 

iJJ' JJ? ' llth “ (deigned aun vnolor. Lara 

^llri tL »urfaae undulations can ba enhanced by 

v*3rln8 the nin’a zenith and ailmuth. 8bortor WavelanaS 
am htTH. undulation, reflect -o-««r [opSgr.^ 

; l r? otur " BOn,a f«‘») appear uolomM 
a^i! b ET in ^ * urr *°* ■•‘Um m( mounte prMiiM 

elraular buaps, Since large areas of tha Snuu, h.,ri. 
ara unsurvoyad, many pravloualy undataaud features 
■PPm.r on tha lmagaa. Comp.rioona with hthrae?r!n 
ebarta raved 78 unohartad eeamount. b ,vln« «oi2 
ezpraeiiona grmter th M or Uutl “ BMtS IdSSu 

ud t |Jhu r nM8f l> Lhdlh 1 "I lh “, 1,7POlh * B ‘ B »r Huyea 
J. Coophya. Roe., Earth, Paper 3H1739 ' aU ’ l,) 


Hydrology 


093Q lilmlt aathodi 

lAVEUE TIME MIGRATION 

(ileuiitlon hei l.an . i *•-*•»« lBn ;>W tlita 
■ZCnpolatlon. Bot drouth . depzh 

•trartoraa with it com valoclrv i,ppln * 

OEO/HWCS, WL. 41, NQ. U 


AB ILLUSION OF PB0GRE38 

«»st i? 'X£»* u l “-‘. 

?=i=:s=a|SSS£-= 

5S^^S , S^^5^S5! I, 

SE S5*§Sg£:“ 

r: biuty but Bumat 

riderinltlon [stable oh^L^ h ^ hea «« regulre 
«it(r Riaour. Raa., Pap^ WiS4? 


U930 Sstaalc mathedi 

C0HNENT TO -DETERKINAT.ON ON IM- HIM ATTBNTUA- 
710* PROM PULL UAVEFOIH ACOUSTIC LOGS- BT 
CH. H. CBEN0, H. ». TOkdDg 8 . mi|> - . 

I- Eni.lh.rd (Inatltut, «.< G.ophy.U u,d H.t.o- 
rologla, Tachnlanhe Univ.nitEt, D-.jao Braun- 
aehuaig, P. g. C.r.any) . Th . 0roB . .. 

pert . 

Chang „ ,|. h.v. publl(bed p-w.„ l|Ut|J „ 

diceralmd from f«H . n i lyil< ^ 

•cowat|o logging raeord. a r.Ut.fpr.I.rlon of 

ZllTT ' etotila ‘ to ^ * B ‘i- 

rxd to. Q - v . lo . of lh . 

r,e latlon M tb.iv original 

* f “ r *”• dl.crep.V 

y ■ Slvon. Th. acoatysr af Urn detail*.'U n 
,T ' lB •fto at.oi.dgod, : c ; * • 


3IEB aiiclology 

S s tKc, “ « tuna 

'^SSS^Stiytjg^ *« 


MAlilME BASIN) A BALANCE 

$ic( 


■Msureoenti era Ui’od'to"77jrulM , ^\ ,, r c »*'■«* 

a ats ftSSSsS t!i a isfeg, 


. 3 - S».Mfi!afaS« 


N- 2IJI (Groundwater Eurvay i w (Vja.ric,, 

N.1^, GrOUP ' P -°- - J85 ' 

accurate determination of the ^ 1001 ^ 01 ^^' 
fluid porcol.ting through the porcc. LdtaVt?" 
trnwly lap or tont. Coeputor-ba.ad ,rounder 
motion aluletota ccnventLoiwlly narMmun aa i> 
primary warlablc and, .rter having mtauS !L 
prciaure field, the velocity 1. dZtaraEUTE 
numerical dlfrorqntlatlcn. Hiie papaTmL«, u 
apnro.cn to a direct nunerlcal woluciaTcf tha 
transport voloolty field, w, have pi.aeatad 
to suggest chad "“*** 

U A finite element einilator to aRnertar. .y 

r l “ U * *ft w 16 • P«™* Mdlim 
should bo baaed upon the transport yilocity 
rsproientatlon of eh. Darcy and cootlault. 
•quaeIona. 1 b» transport velocity raoiaxl- 
tatlon le highly c«q»titlve In w.- — 
to tha conventional pleasure ceprairnitaUs* 
eepMlally (or tramline, Uirae-ditmuiBui' 
zaaarvolr oelculatlona. 

11) An mating finite aleoent coda baud cm tba 
preiaura representation of Dircy-i law ^ 
tho continuity equation a an ba laplma tad 
rllatlvoly easily to a coaputar codi baud 
on tha tzanaport valoclty raprtnuutiag. 
IGroundwacar, water quality), 

Hater Ranour. Ree., Paper JW163J 


3160 Runoff and Slroimflow 
DISAGGREGATION PROCEDURES FOR GENERATING S(t|ULT 
CORRELATED FLOW VECTOR! 

J. R. Slcdlngsr (U.S.Geolaglul Survey. 610 Rscfoml 
Center, Reiton, Virginia, 72092) and R. H. Voul 
Tfn? itructure or dlsgggrasatlon oodelt placet imn 
constraints on the feasible values of tht liood cc* 
variances of generated flaw .actors. A m sad ilapli 
class of disaggregation models 1i preiintid wfileh 
employ the Valencla-Scuake dHaojrejatlon udel 
structure but allow the models 1 {nnovatlws lobe 
serially correlated. These models an reproduce 
the covariance uirlt of the disaggregated flows, 
Ihelr covariance with the upper-la.tl flow, and 
reasonable approbations to the lag-one corirliau gl 
tho disaggregated flow .eccors given tin uaitnlnts 
imposed by a disaggregation approach. The RfJU- 
Roussulle disaggregation model Is shown, In giearjl, 
to Tall to roproduee the anticipated variances and 
covariances of the disaggregated flaws bouaio tha 
model end Its paramoter estimators are not lelf- 
conslstenl. Tho paper doses with a dlKWiim of 
practical modeling considerations and of sugtd dli- 
aggregatlon procedures which reduce IM iU« s! ovltl- 
Slte multi-season models, [Stochastic sireufff* 
models, dlsiggregelion, multivariate tlu iiMb), 
Wnl.-r R.iN.mr. Pun., Paper XIIMO 


3180 Malar Quality <9*ren chaliuyf _ 

EFFECTS OF Cl.EANCUTTUB AND gLUaiBWlJB » 

GIIFH18787 AND WATERSHED HIT A11ST WMTS IS HOIUBSW 
BRITISH COLLHBIA , 

K,C. Foliar (Fnculty of Pbnatiy. fcl»”‘ l 7 ■« ■rt 110 
Columbia, Vancouver. R.C., Canada. WT l«) and 
Kimmlna . , , 

To., m.ii „,.,.v.iii uwra aartlally Clairol. 


*«*“*■*■, nnsauvatm ■im.) mhbrh — -—- 
Kimmlna 

Two emal L foraatad ncirahidi van partially. (“‘j 1 
nod the a lash on onn of ttam was evtaagmnuf buma- 
HCroamwater choaletry waa sooirorad In then ira«“ 
va Lore hods and an undlaturtad eoatrol vanned *" * 
yoars prior to treatment and up to 9 y* ,r * utl ' . , 
CroatmnnCi Tho chemical paraaocara that 
roeponded differently to the nWimaoM tat ‘tan 
gouarol pattern of liuroaaod coocenlTilloaa «• 

Id streams ter for tho flilt J-3 (•»" 
moot followed by a deal Isa to, and •d"* 1-1 “* ' * 
treclmont vs luce. The moat prnnooncad Incranu 
ohuorvad far K nnd NOj. It use not 
dote rains tha exact esuaei ot than *»<* “ lh 
tloos and fluid duo to ihs great wrlaw'llf , . r 
ocoayetoea present. This vartabllUT P t#cl ""__ |1 
melon of etatlstienlly significant *“*“** ^rds* 
tur rest riel nutrient fluxa* and peofti » ti 

esports ueuelly won < 10 kg/hm/yr b( ^ 1 

end Hg < 20 kg/lia/yr fur Ns end Cl, «"* * * l r, ( |ui 
Ga. Tlicas values von eonlldarablp tail lR« 
azporee In hsrveotod loge and In l** 1 " J* * 
during ths alaeliburo. Cloarcuitlng a»d mi* ta lia - 
greater nutrient losses thaa o l e siTeti lta ** > (lur 

lnrly in tha ceeo of N where tha olaaroitilta ^ w# 
cutting end burning trcsUanti raiulted ui |(J|l 

of 243 kg/hs and U93 »|/ha. raapaectMly.Mf 

two yeari eftar trastmaut. (Nutrient eyeUta. 
lng, atraamuarer chomtatry. weterahad). 

Ho tor Rracur, Rod., Paper 3H1669 


1199 Gcnersl (Hater Ueo) __ 

CASCADE MODEL OF MONTHLY MUNICIPAL HATIRMe . 
DevJd R. Ha Idea nr (Depsrcaent of Civil JjJI ^ 
Unlvarelty or Texas, Austin, Taxaw, 

p “ r ** n . ,..i water a** 

A Lima aortas modal of monthly 4™** f « nl dm 
le fomilnted u e eat of squat lone re7 ] , ’°T 
effaces of four factors on vaeer ueal ■«”> 
seasonality, autocorrelation, *od “is** |H 
correlation. The paranatere of those aq . 

found by pan log tha water un tins oefl" 
a cascade of four t rone forms t ton* J lB 
zrensfonsclon ths psraocere of sn eqaa 
hbboc laced with one factor arc * tBt “* 1 L-— ' 

daearmlnod and ths aarlee ttsnsformSjf ** 
tho offeati of chto factor. After tna 
transformation only a random error ,arl frsa 

Monthly municipal vxtor use St Canytm^i" ' 

1961-1978 is modalod as sp oxampis. ™ ■ 
explains 663 of ths vsrlsnaa of ttl*”"!', 
divided among tha four factors oa.traca 
aoasonsTlty (44*), sutocorrnlstloo 12W> ^ 

climatic carrolatlon (11*). *» "“f*" 

■houn to ba norully diittibnCio by 1 ^ahiw - 

psraMtrlc procodur. ebsMCtaristaD 

famlllsa by thalr danslcy quaotila (u«kl«s . . , 

Hater Rssour. Has,, Paper JH171* . 
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; 3710 Boundary laysr strucrara.aadP^^J^ . ■ , 

ATHDSPUER1C BOUNDARY-LAY ® ARTAlCn 0 :< J 

, COEPflOIEW, AND SUBFACE H*AT TUX » » ■ •. 

, MAMIHAL'ICS 2ffl(E . ■ . ■■ ' guaiJch V *' 

, S. L. Andrea. (U-S. Aw Cold *■ 

laboratory, 78 Lyms g . ff ^klff^. 


MARGINAL log juaic . • . - xs.-.— 

, S. L. Andrei. (U-S. Aw £*» d "»*? S^T*r, *•. ■;.!£ 

, bglnnorlng Laboratory, 78 Lyva Bon^^ 1 f ,, *aHTv 

BsmpshLrO 01753),' If- ft akBr Wf 

• • . i During a.mwqa « f . tb * at f2 1*®^’ 

• (WZ) ussy fhq Oroaipdch Mdrldldntr^„; 
I launched :. ..ties of rmdfosopdss s)«Ml « -^ ft ^*M ■ 


niii'Wm^ l 
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. .ising n( Ihn InunrsloO an! ABL alml- 

ff- ■^LSTvs sstlmutml tha dungs In the iwuirnl 
yrUJ -r«i c i«nL, U_. ocroao Ihs MIZ. C- 

* ultll j Iros U» <J P ,n deoan v<,lu0 ' 1,1 * at tte 
latrtU" lr ™. . 1Q J at gn-99t les concuncral Ion. 

wait ion (or IhLs dopendi-nio ol drag cn 
11 pU *^ r!Llon that should ba usn(ul tor mudclln R 
“-rgln.1 leu races marginal 
“•"ams rtsffteloo*. ataosphorlc boundary layer, 

w i B*bui*>- 

J|SH ^e. <*«™. PB l” sr 3Cl?l6 

jjgJSS 1 !?««i c TRttL1NE “■ S01L HICB0CL1NATli 

n ,W “. > tLnj»hy DsparcmanL, McHairer 'JnlvorslLy, 
SJTaSSTttdS. LBS 4KI) 
ui ) U ^'. id toudea soila dldplay diitlnctlwo mlcro- 
- ■ eltaatleally hpibuiI your “1 Churchill. 

***£> i~.rantli.Hy varaor In the act.™ 
f,n,, lh _ 0 t tha rial-lea hut tho tundra autLvo 

S 70 ".. rail- era ouch uatror chan 

w .Ka tudra. Thin roauLce fro- thu deep winter 
which provides abundant nnltwatnr ta alruady 
The idle remain wol throughout thu year 
*f7L Una latent heat rnlnaao delays the fruuatug 
dMMiSu until a aaow pack U ..tabII.hod. A. a 
U ‘, l-.n. stay rslstlvoly warm thrauxhour wintur 
-i lUT npldly and dooply before sniv pack molting In 
Th. thaw parlod In tha tree rooting aona 
ntmthi comp.rad to J month, at the sane 
ui is (aidri. 

T>, smt tuda of soil Hwt storage le largo, com- 
^.luUand 1« ot nst radiation In tundra nnd fora.t 
MiKilwl* during ft- ehm »“r‘"6 freazn-butk 

a !■ t*i dominant hset aiehango proceu. Betwaon 80 
cl Hit! ft- total loll heat scocaga Is Involved In 
rt, Uuat hut azchtnge acconpanyLng thawing and freoa- 
u, fcll hut flu- ptoten strongly underestimate the 
Jnmdteit uchanga and -re unreliable In permafrost 
wrlio, lioll mlcracllmats, tundra and (Orost). 
i.u r basur. R-a., Paper JHI65Q 


njd cllaatelegy 

SKIPCUWTS U ARCTIC TREELIKE [. RADIATION BALANCE 
H mtiA ADD FOREST 

I.I. boa (GMgrapby bapartasnt, HcKurer University, 
tullua, Datarlo, Canada, L8S 4E1) 

b^HHta of the radiation balance were maaaursd or 
tiUulaUd for op land tundra and adjacent open spruce 
Inal hr tbe period from April to 9apt<nber 1979 at 
Buetill, Kultobs, which Is pasltlonad near the traa 
Hu B I which la underlain by conClnuoui permafrost. 

Itcna, of deep winter bdou accunrulaelons, snow salt 
h lha (nut Isga behind that of tha tundra by almost 
a nth, Tba nndra nsdargoas a (tap wlaa change in 
illate fraa 0.76 to 0.09 over e parlod o( a fow days of 
Bui IUV salt. Ita albedo Is CO os tent over the sua- 
ar. On clear day. for both surfaces there la a strong 
il-uul pittam of relied slbsdos In Doming and avsn- 
Isj a« lo apBcular ref lection. On cloudy days chare 
ii iluit no dally change. 

At tundra radiative aurfaco tempocacuras aro aleuil 
abq* latgai than thoaa of tha fotoat, but dlffnrsn.rsa 
bcnui sjatinatitslly aa tho nmanor progresses. In 
Iitavlntu, on clser diyi, the forasc canopy avaragua 
M*C wunar than lha i or round lng air and 12.b*C war car 
tta tli (now baasich. This reauLca (roc an abiorptlcn 
al Indian uid raCLactsd solar radlatLon by the non- 
imuplrlnj trial, tn viator the forast canopy narvra 
u a uavKtlve and radiative host source to chs anov 
Items. This haatans snow male In lata winter. 

Dw brail baa a larger nat radiation than cha 
Imlii « ill tinea hue this la particularly pro- 
tiattl with the liege aolar radiation Input of lat> 
<1iui labia any anew do 11 takol place. Destruction 
tl IM tame will lead to a greatly trodLCled radiation 
■nl aurfic* Eaaperatura regime. (Uiu Arctic, radiation 
tabarn, tiHllre). 

■iltr biewT. Raa., Paper JHIoSI 


1719 CUuWlsjy 

naacmui n uctrc treelike III. the effects of 
m*wui usinros cm the surface eheky baiance of 

IRH 71SBS1 

'-Wpkj Department, iUHasu-r l-’nlvurwli-. 
“Utn, cht.rla, Canada, LSS 4K1) 
furgr Wanes ummna of nst rad Lit Ion, cruunJ 
U« rifling Isrant and ssnslbls hast fluxes (Or up- 
'Wtt-rioaar the Hudson Bay cent at Churchill 
wmmrsd coneinucuaty betvesn April ’5 and 

b, 1979. The aaaauremcnts Indicate n strong 
^lal idvacclvs affact. In tha proaelc period dur- 
■*“ 11 sn-hors winds, net radiation waa very smell 

energy balance components wore uegllglhln. 
MB.. u r * Mn “ r w,ndB “L radiation was large ss 
V 1 "* 4 *' *-P«ftlly the ground hoot flux. 
flarlQi vl ft “ft onihois winds, son-I- 
tho -raa-ph-ra was large and hunting ol 
iuunTu ,u PP r ne-*d. For offehorn winds, Qccund 
ul nl** 1,l 8* Bnd -raa-phurlc hearing waa suppres- 
, ' ,, “Enltude of net radiation and tha lstont 
* ta" lltcla affected by wind dtrocclui. In 
o,, pBrlod - 0,0 1 “plications of thu results 
■lltlii , WlCh reB P° cl 10 *ha potential of facta of 
>« reeling and warming. (Regional advactlon, 
r 0 talince, tundra). 

,r ' , ."r- R*-.. Pepor 3H1G49 

^OfUutolcgy 

IB vim sre8B *"» “* BTMB 
"*WUl MTSLUTR WlBUREWBn 
ul sJzfl'* 11 • lhUo *1 Deodotio Survey, Charting 
tawfr l, L , * ryln,H . Rational Ooetn Servian, HOAi, 

W. 80882), R. «. Agroon 
•lUneter, which oolleated dau iiteraittently 
fair year a, ban nensurad algnifloant wav a 
■Z e-rteoa wind epeads over noet of tha irerld 1 . 
jJTta. UalBg these dels we hive oonelruoted eontour 
hr wH, lptlU1 "Pletlons in aas etets end wind epe-d 
‘ft "«r. To obtsln relleble sversgee lo 

■ a.™* " taoang wo low-peas fUtarad the data using 

Uauaalan filUr with a half-width of 
^Tta wind epoad naps ehow that Dm sonsl mirfsae 
Ita /Hr"* 1 ta-h aa the mstarllae, Ihe horse Istltudee, 

Igt taeda, ud tha doldruos, shift south hr sbmit 
ue-ft" vittsr and rnrnir. As axpsetad, ths highlit 
Imiu* eta tee ooour during the winter months 

30 o -80°. Tha moat striking feature 
w 1 «H, bowover, le the lerga aayamftry In the 
*» Finer vsrLetloo between the iwo bm^raharaa. 

Him “ •tataoal TMlnllone In sen atste and wind 
wm«.» 4w lB ft* northern Hemisphere ooosne and 
ft the North Atlantia where there U -inert 
liulr' iva variation. In oontraet, tho omov to 
Jw v erUiion in wind apoed ud see otste in tho 
muj.* Jtaftphera ooaane le relatively small, f-r 
BV,7 “a —aw to winter iaaraaaa in wind opart at 
au ftft I® per a sat while st SO 8 * It 1* -ore 
iw, taruent. This dlfrorlog varlsMllty osn be 
* u 1 r. l,d ** the uyuetrio dietrlhition of aortlimtal 
tau Z 1 *" 8 the two hemisphere! nnd the low effective 
llw/jtajyf or tha oontiimnte relative to to weens. 

* ln4 -P«ed, asuons, sltloeUr) 

^•7»- Ret., Oensu, Paper 3C1719 
Phenmmna 

liSSS® OBSERVATICNS OF THREE TRIGGERED 
»,pT H-ASECS 

ftlrar.i.'" ^° B Pt. of Atmos. Science, Siato 
New York al Albany, Albany, New 
III,,,****). R.E. Orville, P. Huber I, L. 

* ean» * Al eybert-Barnrd 

■ iqhiniiL Br . B . 1 lv * annlyele of ihrne lrlQ9-*« d 

lta 7Hii l ?i*L ,BhBB IdI tlatod durlnQ TRIP '81 ol 
ft Ih. w L,6oTBtor »> Ntw Mewloo, hne moulted 
ftl«(n nei I on nr Lhrec-dlmenalone 1 

terras, , ; ro *id propagation ipeedi odd pooh 
"hllris! ,0f 54 -uheoquont slrokao, Wo find n 
•Irok.V. Fdlnt Innshlp between t«« r»l“Fn 
"iiiat 11 on epsed end tho etrokn peek 

» r lp 0 ,. * hBl ft quo 11 tot Ivoly 11 ml lor to'tool 
n #Bi| n * *7 both Lundholm ond Wognor, A 
‘hi E °rfolotion le oI an (ound boiwoon 

uILV‘ r >J« prapogptlon epood ond lh* 1 
^ lB «ir ptopsQst Ion speed for 3Z eirokoo. 

ftr th. D * r . ,* t,on hoefflclonlo ora ovdlueiod 
#,B P*osn. l,0W Jng auanlltloei dirt Inodar 
w *’ 1 cur-. *! V«« d i.ond anoulng rolurn iiroko 
,u "*ni «12 l y 1 -irolcosj r> 0 . 86 )| olroha peak. 
!»9.J7j,"?“ •"{■rolrqko Interval (69 otrokoei 
®r n blfoko propagation tpdqd ond 
■ft iMd..' ,nl -»F B 1 (S6 olroko.l rs0.49)| 
ftftrn? #.P ,# P , 9 B Hon .opomd and Inlorolroka 
live.-a, 2 • kr#k "^l rw.0.43). The. week 
!•«•, f:® or 7 B| ollDn found between tho.dart 
.ft-rvai „”® Bll °n FP»o4 end tho. Inlorolroka : 
JJftroi n°Jl l . rB , d 101 • provlouo oorroopondlng 

. Rb-dlJ.**•; obapr'vnl |oi)'e. . Tho. moan 

ft-ed |„ j rBl “J"- vtfoko propdgallbA 

"*F 56 •htAoicoa I t l^xlO 7 ; rn/i wltji' * 


KSit,,-X,-y-V-" , jSs 1 ATS 

r.; 

downword prnpaqollnq diet loader, appear lo 
mnnl upward propagating aireomers at tielghla 
□ f Bpproclmeioiy 20 m end JO m, roipectlval T . 
fLlgh(nlng) ¥ 

1. Gcophya. Res., aicub., Paper JD1755 
3735 (Electrical phaBoaani) 

CHARACTEIIST1C8 OF LIGBTB1BQ VHF RADIATION BEAR THE 
TIME OF RETURN STIW3S 

C. 0. Hayaoga CCaaphysical Raassrch Cancar, Fhyalea 
Department, dew Mexico laid tuts of Mining and 
Tachoologr, Tocorto, New Haslco, B7601) 

Ullng s erasltd bsaellna lntarfsroBBtar, lightning 
VIIF source positions corralacad in Llss with alactclc 
field change oaaiuraaooca hire bean obisinad. Va 
prsisnt data In this papsr showing aatnjch and eleva¬ 
tion plcturos with Ugh tins reaeliiclon of ths VHF 
(34.3 HHi) radiation for avencs near Lha tins ol 
return icroknm. From their couas character lattes *a 
lofar spatial and tamporal raseuras af chut pro¬ 
caine. No radiation waa eaen that could be 
attributed to tho rsturs stroke waulraat Itaelf. 
Radiation from otepprt laadan centlsuad up to and, In 
■omo cam, after initiation ol lha ILrat caturn 
scroko. A ilrung ham of radlatlas ottaa followed 
cha drat rscurn atroha. Strong radiation began ba- 
fora Bubasquint raturn ittoLee, colrcldlng wlrb the 
alec trie flold chlugs uaually asiocl-cad with tbe dart 
leader. Tha end of the radiation waa Uiapaodant ol 
ths raturn stroke. The source of tble radiation was a 
wall-daflnid region within tha clnsd. A sseoni burst 
of tan (ol lowed tha raturn stroke located in the sine 
region aa that prior tn cha stroke. Sources fros 
stroke to stroke shoved horlaontal displacement with 
lltrlo sppsranL chsnga In alavstlon, (Llgbrnlng, RF 
Location), 

J. Coophya. Baa., Atmos., Paper JDI710 


3733 Elnclrlonl Phenomena 

REDUCTION OF THUNDERSTORM ELECTRIC FIELD 
INTENSITY PRODUCED BY CORONA FROM A NEARBY 
OBJECT 

B. Vonnagut, Atmoapherlo Soloncns Raiearch 
Comer, 8Ule Univeraliy of Now York al Albany, 
Albany, Now York 112S2 

Meaiuremento with an elerlrla field mill 
Donosih s thundercloud show ihsi epaae ehargn 
produced by corona from a surrounding, horizon¬ 
tal, fine-wire antenna that la oonneoted to lha 
earth greatly reduce! the eleotria field Inteniily. 
J. Gnophys. Res., Acaoi., Paper 3DI698 


3740 Gennrsl circulation 

OBSERVATIONS OF CH. AHB N,0 BT TUE HDfflDS 7 BAHSi A 
CDHPARIEON PITH TH SHU DATA AND HA) MHENSIGHAL 
KUHERICAL MODEL CALCULATIONS 

J. A. Pylo (SERC/Fu char ford Apple ten, Laboratory, 

Chilton, Dldcot, Oran 0XL1 VjX. DNIXED EU.0Du.-D, 

R. L- Jonas 

Monthly pun, zonal naan mcaBuresancs of CH, and 

K, 0 for 1979 made by tba srraco-pharLc and nuospberit 
SDundor ISAKSt on tho Klabu- 7 sataLlita ara praaancad 
far tha first tma. Comparison with In situ and other 
svsllabla dare confirm, s general pSLtarn ol nKlng 
ratios deersasins with height and of BUloa. si a given 
preaaun laveL, In low latitudes. Ths 3AH5 data, by 
virtue of Its sztonilva ‘leverage, reveals naw fiaiuraa. 
Those Include during certain nontha a 'double posh' 
when, along a constant praasure aurfaca, mixing ratio 
ma),Lma are found In low laLltudei of both hanlapharaa 
ultli 0 la-iol mlnlmun at tho equator. In llw upper 
stracosphoro are found raglons of weal end Strong hori¬ 
zontal gradients. Conpotlson with a two dlnonllonsL 
sw'dnl bIiovb many araa- of agree—nt, gapacially for 
Cll.. ond tho modal li uacd to Incorpror ncmoaplierlt 
behaviour. The model ovocaatlmntM la tents of a f-Os- 
eLble undo rue cimat ion or tho photothsolcfll nlnl. Be 
hallova strongly, however, that uncerralniloa in trans¬ 
port representation cannot ba ruled out. 

J, neophya. has.. Atuos., Fapar 3D1644 

3790 Techniques (Precipitation Hoaiumant) 

a review of kult i parameter ralap dbbervatiohs of 

PRECIPITATION 

r.r. Bogan (Kotaorelogy Dopertoont. McGill University. 
Kontnal, Canada, H1A 2Eb) 

Thin paper reviews tho nothods that havu been used tn 
tlu flsld of radar netaorologv lo obtain information 
about precipitation by nassurlng quantltien In addition 
to tho radar reflectivity. Its purpose is to aat to 
atage for papers os currant research pressneed at tha 
UH5I Synpoaium on Kulelpls-Paramatar Radar Hoaiursnanra, 
held in lournemourh, UK, in August 1982, by outlining 
osrlltr developments and problami. Enphanle le planed 
on dirrorantlnl raMactivity nsajuroBsnta (by dual 
polarliotlon or dual wavalangth nstheda), Dopplar oea- 
auromaats, and dspolar List ion sieaiurananea, bacauia 
chose era the technlquse figuring premlnantly In to 
pipers of tha Sympoiiim, 

Pad. Sel., Paper JS0I9B 


Mineralogy, Petrology, 
and Crystal Chemistry 


4270 Propertius of mimszsU _ 

OXWBI «*L» DIFFUSION TH flUAMTZ WWR HnWHRWUI. 
CONDITIONS 

Paul P. Dennis [Department of Dsology, Impozlsi 

collage, LONDON BKI UP, O.K.) 

Carmen "» diffBalra, Brut, bee bw monitored In 
ling Is cryaeal quarts in IM teopsratnn ranga S13- 
B5o®C under bydrothnimal conditions. In CDS hots 
flold, bo tween 700-83(7*0,. tho data are represented by 
two linear grrbanius raUtiona for transport parallil 
and parp*Ldicult* Co 0 } 

D q 1n J i“S AH(M -“l" 1 ! 


At 700°C, in ths total pressure rings 11.3-IDO HM, 
[V. is lods ran dent of watnr and oxygen fugsoltlas 
ha tween to (H-HIO and FajOg-FOjOj huffOrs. Ths results 
ora cmiUCnt with diffusion vis a simple torgod 
vacancy mechanism under an oxtzinila paint defect 
teg Lea. Fnctor ssperioentJ are tequlrad to confirm 
to nature of to cnbiia oxygen defsot. 

A kw aspsot of to (msulea U the observation that 
at the low wstar fugaoitUs of to present oxportonto 
a hydraqan containing dsf.rt W>" , 

in to oxygen transput Bschsnisa. Thin is in ““““L 
to otbnr published sacs of data and loads dincUy to 
to raqulrsasnt fbr da tailed Intsrlaboratory 
oaaparleons. (Diffusion, point Os facta, qfiszlsl. 

J. Oscphys. Res., Earth, Paper 3B1610 


Oceanography 
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?.TDI&Ktont or Grtloglc.1 sclonta., 

UnlvenUy of Southern Calirorals, lot tagalas, . 

“.'dtrsasts?,®- 

Etash layer of a contlMnU' **«ir pHIob. 1M 
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4799 Geners] (Hlnd-drlven turrenli) 

A THIORETICAL RESPONSE Of A Ul HD-DRIVEN OCEANIC SUR- 
FACE UTES AND ITS APPLICATION TO THE AWLTS1S OF 
LAGRAH9IAII I1EASUREHENTS 

J.K- Lewli(Sc1once Applltatigni, Inc., 4348 Cdrtor 
Creek Psrtwy, Bryan. lout,77802) and H.U. Danner 
An analytical response of an oceanic surface laysr to 
wind siren It given for those sHuatloni In which her- 
lzontal preifure and itrais gradients ire neglected. 

The vertically averaged velocity 0 or the surraco layer 
is teen to be to sun of Llna-danped inortlal oscilla¬ 
tions, For the wind stress *, that It relatively con¬ 
stant, to analytical solution reduce* ta U • A>,, with 


twin the Coriolis and bottom friction eiiacti included 
in the natrix A. An enplrlcal anslyil* method Is pre¬ 
sented which chares to theoretical transparts bised 
on wind data with actual velocities ■■ determlred hy 
Lag rang lan observations. Thll mothod can bo u sad to 
determine the effect of bottom friction, tho depth Of 
the wind-Or Ivon surface layer, and the tine-integrated 
offeet or horizontal pressure and stress gradient*. An 
o•ample I* presented using wind and polltion date col¬ 
lected on tho Arctic ice pact during tho suirrer of 
1975. (Surface currants, wind forcing, Lsgrenglan mea¬ 
surements, Ice notion), 

J, Csophye. pea., ncMoi, Paper 1CI7I8 
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Voyager Mission to Saturn Color Plates 

The Vuyager Mission: Encounters Wiih Samrn 1 Paper JA1 llfli 

t. C. Slone 

Voyager Phoiopularinicicr Siell.r Ucculiaiiun of Saturn's Ringv (Paper 3CQ91II , , 

L. IV. Af. P'C'ii/FiiqftiiK. K. t. Ximmons. C. W Herd. R A. Hnf, A. L. Lane. 

K B. ftmpftrry. f*- 1- Cuflrwi. ond St. Suht 

Voyager 2 Observations of Soiurn's Nonhern Mld-LaiiluJe GuuJ i-'caioras. Muiphvlugy, Mutium. nnil 

Evoluilon iPupei J A1038) „ ... , _ 

L- A SiuMiirflv, II. h. Krirn.*™ b. R. J. Anion, end l. k. Siiinnl 
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Tha BJ-3 data ret bea been auxined Tor exaaplsa of 
perpendicular loo localerttlon with iIbuI teneooa 
broadband pluu wava data, Qaa event was found, 
nu» to tha freqoenoy ranee for louar hybrid 
hum and In tha frequanoy range for Doppler ahirtad 
0* ion cyclotron vivas nodantly oorralaUd with the 
perpendicular Ion aeoalaratlan although Chair alaotrlo 
field uplltodaa were laaa than that aaauaad In 
pranant theorlea or Ion aaoaliralloni about .?-€ nT/a 
(IK3) for tha LHR waves and 4-9 oV/e (HH3) for tha 
poaalbla Co polar ahirtad 0* oyolotron uina. Plaaaa 
waves propagating above the LBR rrequanoy vary briefly 
reached a value of 30 ■?/a (RHS), but during Boat of 
tha nut their anplltuda uaa below 10 aT/e (PH3). Ho 
evidence via found Tor tha til a to nee of B* oyolotron 
vivas during Lba period of perpandloular Ion 
aooalarauoa. The tharatl or auportbarail (E a ' <70 
a?) olootroa flnld-nllgnad nsrront density, aatlMted 
by aubcraatlag tha ourraat danalty eearurad by tha 
alaotroa npaotrcaatar froa that Biaaurad by tha 
Mgnataatar, aorralatad vary wall with tha period of 
perpendicular loa anoalaratlcn. However, tba drift 
valoalby uaa tno aanll La exalte lsitahllltlen 
loe ally. 

i. deophts, has., Spare. Papar 1A17Q9 
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5120 Cosoie ray affacta (Lunar rockaj 
COSKIC RAY EXPOSURE H1SI0B11S CF APOLLO 14, AFOU.O IS, 
AND APOLLO lb KOCKS 

0. Fugatcr (Phyailii I laches Instltut, Dnlvrraliy ot 
Born, 3012 Bam. Swltxarland), P. Rbarhsi Jt. J. Galas, 

H. Grdgler, H. Jungck, F. Kaiai. H. HJrgoll, and F. 
Niederar 

Oa (nvoillgata tha aapoaura history of ala lunar rocka 
uaLni* che abundance■ of conic-ray picducaJ noble gai 
laoiopoH and Iho “'Xr-br agoi. Sfngla-atage aapoaura 
tiLscurloe era Inforrod lor baanlr 14053, breccia 14105, 
AnorthoaUa 05315. Ua propoaa clat boa It 14433 with 
a Kr-Kr age of 21.2 r 5.0 n.y. la a Cans Crater ® jot la 
and that ansrthaalta 6SJI1 (1.3 JO. 2 a.y.) originate, 
froa South Ray Crater, Ha ptoaant a comprahanalvo coa- 
pariaoti el all coSuDganle ostia gas rati si and abun¬ 
dance# for roebe with oiDgli-atrge aapoaura and ahow 
I hat tha egracaant with valuta predicted by nuclear »»■- 
ttaocica and iargot element cheniitry la good. In par¬ 
ticular For taolopa ratios. Biaali 14310 aaparlenced I 
■ultl-itaga aapoaura. The npparant 8, tr-tr aia. rha 
dopth sensitive isotopic ratios and fission ' 3 ®x«, 

■aialy (rot ^*D Induced by aaconjary cmmlc-xay nau- 
tioaa, land to tha conclusion chat thla ample uaa pra- 
aapoaad 1.15 At ago to coamlc raya for a duration of 
350 a.y. laasli 15038 end anozthoaice 13415 alao ravaal 
mjltl-iLaga exposures. Ihe abundance of tha radiooucllda 
Xr in I303B ircraaaaa coward tha surface of tha rock 
ref loe ting an (iihancad production rata dua to aolor 
flare pert idea, whereoa atabla BJ gr concantratlena are 
cons lent with increasing daplb vltbln tha rock. Thla in¬ 
dicate* (hat baaslc 15038 receivad moat ol Ita irradia¬ 
tion in a mora Ihietdod Location thee that alfactfua 
during cha liar million yaari. 

J. Geophya. Sag., Perth, Pager 385001 


Analysis or Surface Dcfurmalivn Dul l. Kllaucn Vtilcmiu. Uuuiui. (Mulvr l 1 ** i,, 

it<hn /hur.iA. 4iii,ij 

Tree Ring Iiufii-atluns of Uplift ul Icy Cure. iMiikii. Rcl.iivd In IH'fJ luinhqn.il.c\ 

C _ . 

Dady Wave inversion. Homem Tensor* iirxl Depths of Oceanic Intiupluiv llcnilmy lumhqaalcs ^Kipvr JUPC) 

Earthquake Frequency DiMnbuliun nnd the Mechanics oT Fuuliing iI'hiit UIHW.li 

.V. H. llrtlWMIlkv. ('. II. .Si !•; .. . 

Seiifmcni Sound Velocities l-'rom Sonohuoys: Sundu Trench nn>l 1 iuc.irv Hjsins. Nuiikij nnj'iv'ii'irVi n!!' ‘'J a,Sk — 
Md Aodunun Sea Basins iPupcr 3I3I2HJ cmr.il Ucngal Fan,, 

f?h hard I Hiu Inn,m. hJnm I . Ihmubtm - _ 

Earthquakes. Plale Subducliun. anil Slress Rcversuls in the Eastern Alcillijn Arc il'.iper .HI12I.M " Cltnu f 

Three-Dimewwnu] Geometry or ihc Uonlu Hlulc lie nr dill Nonhem t'lihlnmin l taper llifNlin ,,r Jaf< ^ 

Overlapping Rill Zones ai ihe J.PS iifsel of Hie luisl I’.iciflc Rise I taper JHIJHi” ' *' U ^ ani1 f*rfirc« 

Collision. Rotation, and the Initiation of Suhdncllon in ihe Ktuhillun ul Sulawesi. ^ricr Lomdalt 

Indonesia (Paper 3B1I.WI 

Ophloliie Emptacemem hy Collidiin liciwcen Ihc Siilu IMuiform and ihe SuLmesHsliiiid Are^' 1 ' J ^"Jull B. Smiih 
Indonesia (Paper Hi(180) 

UK A. .S'Srrr. ttnhrri lit t’ufhi r. )uk,i , c ... - 

Normal Mode Study or ihe Ennh's Rigid Body Millions i taper Mil (Hr U ' J SlM 

Varying Geonurgneiie Anomalies and Seeulur Vuriniiiiii il'uper Mlliihli 

Localized Geomagnetic Field Changes Near Aclivc l-'uiills in Culilurniu 1*374—1'iKil (taper JBIlftb/ 7 "' 

A Deep Crustal Eleciromagneiic Sounding in ihe Ucorgm 1’icdmnni fl'.yicr .lliiain 11 *' M " 1 * l,,,H J ' S ' J, ' lulil0, ’ 

Elecirical Coruluciivlly. Tcmpeiaiures, und Fluids In ihe 1 owwCrust il’.iper III IZllt" ^ ,oll/ ^ KttiIn 

A Microcrack Model for the Ueformallun iinil l-'nilurv of llrillle Rock I Paper MiKTTlf Mud t Audit 

Frequency Dependent LUlruonlc Properties .if Iligh-Poroslty Sandsltqirs I Paper 111 |2lVi L Coi ' b ' 

Shock Compression oC Single-CryMal Earsienie il'uper H]Jfi7Ki UrmrA h. llinl/rr 

Physical Properties or Grdinury Chondrites I Paper 3H12H1 j J 1 1 ' lnJ /AuffluJ J - dhmu 
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3540 Job donsltlai tad taayarituraa 
A STATISTICAL STUDY OF F IEQI0B IDS TEHFERATURE5 AT 
BIGS LATIrtUta BASED ON ATWSTSBRE EXPLOMB C DATA 
J.-F. 9t.-Hauelca (Cmtax for Atoaipharle and Spaca 
Sclaacaa, Utah Staca Ublvaralty, Logan, Utah 84322) 

Va haua uaad 40000 ulmiltaaBsua Ion cempratura and 
drift BHauraatnia on Acaoaphara Explorer C to atudy 
cha ton energy balance In tha high latitude F raglan. 
Tha large nuhlr of aaaaurammca allowed ul co find how 
tha naan ioa ttaparetura, and tha average deviation 
Iran that naan, change aa ■ fiaiecton of loo drift apead 
during eolar minima condition!. Ha found that, In 
■pita of an apparent large veictar In cha data, Cha 
uaiuraments could (luaya ba riaaoaably aaplaioad in 
taraa of fluctuations fn tha nautcal dyuomleal propsr- 
tlaa, Co which cha loa eaargy la coupled. The result* 
aim provide avtdanca for [ocreaaad neutral drifta aa 
the loa LXB drift lnocaaaaa. Evldoaca for ayitematLc, 
lea drag affarti con alao ba found, on tha average, for 
D.C. electric flalde atruagar chaa 60 mV/m. 

J. Geophya. geo., Spaca, Paper 3AI701 
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5570 Total Electron Conreoi 
ELECTRON CONTENT HEAIUREHEKTS WITH OODETIC D0PPLEH 
RECEIVERS 

■ - Lelclnger (AfCL/LIS, Air Furca Gaaphyalc* Lehoracory. 
Ronaeoo AFB, Bedford, HA 01731), G-K. Ilartaann, P.-J. 
Lohiar, and E. Fun. 

Gooitatioiury Bdcallltei ultb radio baacoaa aulcablo 
far lonaaphorle InvaatIgatlena *ta becoming acarca- In 
this altuailon It l| Important co plan tor other poaal- 
blllilaa. Differentlal Doppler data rrsm tha polar 
orbiting Navy Navigation Satalliro Syatam t»N39) have 
been uaod iiiceeiifuLly irm ■ ootwork of reralvtng ata- 
tloaa In Europe. It would ba worthwile co uaa Differen¬ 
tial Dapplar oo a larger baala. Kodarn racelvlog aqulp- 
■>0C (or geodetic purpoaaa based on NNE8 aignalo ahould 
ba cooelderad as an Important source of data for lono- 
■pharlc research. Ha cry to dmonatraca tha Importance 
and uaefulneas el thla aourca atreaalng apaclflcally 
Invaatlgatloni of the major geomagnetic atom which had 
Ita auddan cnoencaoonr on April 11, 1581. During thla 
avanc m could gain data from four additional “geodetic" 
■tatIona which Improved conalderably tho reiolutlon 
In longLtudi, Urnaual longitudinal dirfareacaa In acorm 
raeponao of tha tonoapharfc olaccron contant ware 
dateccad. This affect wuld hava remained uncot lead 
■LilMut tha addiclaoal rerelvlog itaclona. {Elaccroc 
eontanc, geodalle Doppler receiver#, sagret Ic norm 
raaponsa ol lonaaphars.) 

Red. Scl., Papar IS 1616 


3315 Aurorae 

PREDICTION OF PII0TDII YIELDS FDR PROW AURDME IN AH 
hj ATHOhPHERE 

B. Van Syl (Fhyllra Daparioanl, Unlvoralty of Danvar, 
Doiiwr, Colorado, 88208), H. H, Gvaly, and H. Neumann 
Abo..into phuloti yields fot band enlaalona of tha Nj* 
IIrac-iieriaclva and Hj aocond-poali Ivo ayitral are 
yrcJ Cc tad for piula-n Bururae in aR Nj aimoapharo. The 
peed Let Luna its nada ualeg ■ prat on-aurora I nodal 
baaed lirgoly lolllaltn iron section Inloovailon, 
Endudtag tha production of ihaaa ontaaiona In tho 
atnaaptiara by aacondmry uluctrona. Tie photon yield! 
for Belaor-alpha and Bmlroiwbata emlaaiona and rho 
total aoomdary aloLtr. i, production during piston 

aurorae era alao datemlned. The caaulta atm ecu pa rad 
with other pradlcltona and udb a limited mnhar of 
proton-aurora I obaorvaolona. (Photon yields, proton 

i. (Jowphva. Rob.. Space, Paper JAI685 


from tbs ISZE-1 elootron mpaotrautar are uni 
to define tha location of the boundary. 

The danoity of the 0* ion straws. h M , 
relative maxinum and their flor vtloally ha 
a relative miniiaiai at the boundary, 

The XT drift velocity 03E osipoMut um 
the local naenotio riold ohangaa ita aljnal 
the boundary, indicating a reversal of thi l 
oleotrio field ca-oponant. Thaae changtB its 1 
aonniatent with the topology or the eleetrl: 
field in tho t-tll an napped froa tbe iono- 
iphere. 

J • ..pbv„. P. s. , spj. «, paper 3AU48 


tegular idea, Aucooocralacton caloulatton pi o Vida 3 
a characterlatlc coherent interval, r. The aLudy 
■uggasta that aquatorlal lonsapnarlo Irregular Itlea 
In Urn P-rag Ion, wlcn eubltlLoaater alaaa In tha 
■waning Laura attar local sunset, are iht main cauaa 
or tha gigaharu scintillations obaarvad. Tha 
Bpaotra of cna trxagularttiea appear to ba tha 
power-law type, with spectral Indices, p, that gan- 
erally hava values greater uaa 4. Tba characteri¬ 
sation! cr 9*. v, and i Tor both the pacific and 
Indian Ocean Raglot Linka prtylda an Important baala 
for improved modeling of lonoapharlc acinLI 1 latlon 
phanomena In tha Allan Region. (Gl-,ai»rta 
fluctuation, aquatortal actntl I laden I. 

Fed, Scl., Papar 351734 


5590 Instrumants and Tachnlquet 

All ATTEMPT TO HEASUBE THE FIEIO-ALICHEO DRIFT VELOCITY 
OF THERMAL ELECTRONS IK THE AURORAL IONOSPHERE 
L. R. 0. Storey (STAR Laboratory, Stanford Electronics 
Laboratories, Stanford, California 94305), and J. Thiel 
A nedlira-frequency (0.1 - 1.5 HHz) mutual-impedance 
probe was Mown on three roc lets In the auroral 
ionosphere, for the purpose of measuring the flald- 
aljaned drift velocity of the t llama I electrons. 
Detailed results are presented from one of these 
experiments. In which a sensitivity of the ardor of Ik 
of the elec Iran thermal velocity was achieved. Downward 
electron drifts were Indicated, but tholr high apparent 
velocities cast doubt an their authenticity. Data from 
thi* and tlw other two experiments suggest that tho 
probe wes being perturbed by the payload body. This 
problem needs to be solved, and the sensitivity Improved 
by an order of magnitude, In order for the probe to 
become a useful measuring instrument. (Mutual-Impedance 
probes, lower oblique resonance, field-aligned currents) 
J. —ri,*••>, , Rj, K ., I'apor JAIl,llr» 


5510 High Latlcuda lonoapharlc Current! 

B7 UPINDZKE OT Al'FORAL ZONE MELD-ALICNZP CURRENT 
INTENSITY 

F. K. Rohlnaon (JJI IntaTBwilonal, Radio Fhyalca 
laboratory. Hr nl«> Paik. fall form a, 9MU5I 
hero than JQ0 hours of Ci.aianii, radar • lovation .can 
dau hao bssn uaad to ahow that tha Fedor aan currant 
lr, tha ic-noipliara la llmltad lo ■ value thai la propor¬ 
tional lo Ihe planetarr magnalk Irdan Rp. By aa.umln* 
a alopla nodal lor lha cloiurs it t iald-al Igned cutranti 
In the loooaphera, wv argua that thla llmli la a q ua i lo 
tie UlUinUnally Inttgralad fiell-aligned currant In- 
lenalty. A laasl-i-quaraa fit to tho data glvei ih, 

I lolling current intensity, J 0 , by iha following 
(■praaalon: )„ (A(km) a 9» . 71 . y p . *, .»,en.lon 
Dl thla rsauli wa uao a prawlouali derived ralaiisn 
batwaon polar cap potanclal drop and t 9 ic, astabllah a 
current-voleage ralatljnahlp roc (ha n>agraloipf«rlc 
saner a lor. U> also ahow haw then laajlia can bo uaad 
I* fui an wpp.r 111-!I on the Joule homing rate for a 
given polar ear polaniial drop, ifiatd-jlignal currant■ 

«Uctilc riilda. comhi«U«liyl. 

J, Cmaphym. Ra*,, Bpacm, Paper 3 a1741 


33BO (Nava Propagation! 

STATISTICAL CHARACTER 1ZATI rim or EQUATORIAL 
tCINTILLATION Dl SHE ASIAN UGI4H 
D. 3. Rang ICCtlSAT latoracorlai, Clartaburg, 
Haaylond, loan I, C. B, Liu 
The morphological aapacr of glgahmrta aqua tor la 1 
■ riotillaclcns In tha Aalan Region hsa been ra- 
port«d. Aa a Ic-1 iaw-up, this papar atudiaa tho 
■latiaclcol aaparc of immortal aolntlllatlena in 
tha same region. Power apactra or prominent seln- 
tU latlon aionca coll Breed over a Ig-rcuieh porlod 
■1'irlr.g tho solar laMmi* i-a,l n Vuna|w<c cjtib 71 
warm onalyaa.|. ztm aiope. v, or iha apaoup. tna 
nign-fraquamey and ar aiutyzad with raapast w CM 
acaanyth of aotnclliauan ■■ tndloaud by aolacUla- 
uom Index I,, rtia vatuaa of s 4 van compared with 
uiaoeatloal oalsulaxlona uaaad oa althar pheaa 
■oraan faraolatlon or Sytov approiiueim. thaam 
CMparlaona ware uaad to aiaaia lonoapharlc param- 
■tmra auen aa d» batght and thlckner. of tba lr- 
raiaL»lt.laa layara, rna fluctuation of the total 
■laccron contanc, and tha aria] ratio of tha ir- 


S5S5 Intanatlau batwaan uni ud pmrtialaa 
A 3EIHCH FOB THE FLkSHA F10CE881S A88QEIETZD VITH 
mpim>icm.ut ioa featiho 

{8,6001 °* RUglrloei Englaiarlna, 
Cernall Ontveralty, ZttiBOa, Hm York, 14839), David J. 
wniy 


of 8 ?5E“" "* y I"W. an Ini.. 

“ ,?rdln * L * J ob.orvat Ions was cortlo.i out 
«ib!nu Incoha rant-scat I or radar. c.p.bLo of 

n«m? n rrh' U n ° ri ", 2 ' n *\ 'hi- Period ll,o group, 

radix ™ 2 H D *"«ie Eiplorar .Mellila* an ,l the STARE 
afforta to acquire d.i. c,i„ c Mont 
HlTOIlIs obaar va liana. Tha obloctl.a ol ll.oao 

HITHRAS axparloanta and suhaaquanL analfila |« to 

T und, :*“ ndln » of Mat Interne ll m. of tho 
2l?h ^ ‘ho ihormnaplitro, 

J J ' 11 “ pha, ‘' ™ ‘““l Llnm/unlvoranl lino 

var I at tons, Ihrog atporlm.nial muluu win, diffor, n i 
* nd tovaraga, wor. unn.1 tn 

dl "" ,nl vr IhoDu interactions, n la 

Inin d-lonalvo dal. .ol In vulva, cullnbnr- 

“““7 ° r mparlrantara o, vail a. he (wean 

tbnorotlciana, OncoharonL acatlor. 
high lat Ltuda. plamaa cnnvocUcn. l.mAltudinal of Toe La. I 
R« 8 . Scl., Papar 3S1740 
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5745 Hnguct"0[.|iur l>- configuration _ ——ralf 

Kjm. rmiPLirni miHKi.1 ihp) icatK'KS f0 * nE 
»>b TIIK HAURhlOHI IlKIIK t [0*. 

H. II, ''looker (Ini purl went of AinoBpharU 4c L 
tun Angplim, t'nllfurnla 90024), li. L, “ lBS 1 

liny I.. H. I. Burke . -.iiu, ri 

Tlui ring I'liiipl lug wdol prndlats that ,..11 
tlic polar cop rcmalui npproolnblo .kmdaciri*** 

value,' uf tho tri"iH|Mlar potanilal * . jjaU2> u 

rnpldly to Sera na i goo* to aoro. ^it 

(rum thi- A3-2 upucucraft nra shown to « ,1, lata 

Ihu predict lull, 1" lhat bilk tha „ uialfi 

nluiw n weak dependence of polar cap roa^^ 

In tho obaarvad range. Thti b *“ v *" r „. .» ,v, iiplN' 
rntli-ol InsiRhta about Iho groonn it»t (J ■ M 

uphuro. Bvcauho thu theoretical green* rjnjia gs- 
hnn no polar enp. tba wodal ftj 11 ** , ^rttaiid 

lor Cap uhaarvud nftor nstandod pnrioaa (|gKl lrf 
1HF la tho ro.uU of • a-" tW 

cuntinunI!y by tha aolar vlod. I* “ flail 

thin potential la genaratad on «*■»*“ tbabdl" 1 

Unas by im vlacoua-llko Idtaraetlfla, a 

pntontlal la gone rated aporadlcaliy “f 
then tha modal lwplloa tb»E th “ f 01 . , .,! ixr aad l^ 1 
flux during evtnaded parlors « f -elan' 1 * 1 **" 

It doog bo baeauae of tba praaonce 0 ir-ieod !'*"■ 

.«.,*< h „ ,h. vlacoua-Uka lntetaetlox. ^ ,uv - 


RIO GRANDE 
RIFT: 

TECTONICS AND 
MAGMAT1SM (197B) 

Edited by R. E. /Hacker 


3599 i^aaral (Tharna] Electron Homing) 

TR1RHAL ELECTRON HEATING RATE, A DERIVATION 

‘a^o^i! i CCd “u 9bl ; 0BPC ' c «unbolt, Hj 3Q77I) 
d/r f r^ 1 [ ,h “ thorlMl ■ I act ron heating rate ta 

u,ln 8 Ch. al«tron- 

rr„,”^ l ° n 7T‘ Car “ « lvan * unified 

haatlna'prom 1 .Imtro^productliS'l.rS - " 

SSfJirad "«“ d ,Uclronl have not 

■afrerad collletonai 2) anargf iurf.ee tan. - anarav 
"" " batwaan huualllan and tall electron. « Sa 

ara d al«^ Numerical axampU. 

E,BCtrfln ■-» 

J. Geophya, .pace, P B p« r ja ]701 
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Geologic map of tho Rio Grando 
Rifl ond Southeastern Colorado 
Plateau, Now Mexico, and Arizona 
(1983) by HIS BaMridge, Y. Berlov, and A. Kmn 


Particles and Fields— 
Magnetosphere 


^ is in the Successful exposing of studied ol alt 
■ V stfWls of rills that Rio firudo Rift is out¬ 
standing.... na paws in toa book an tikaty to .■ 
become standards against mtr (aim ffl studies 

ten bp maasaad," , .. 

*- • •* * - • -■ •• -- 


“ mHwas.' 

■ • 36^ Vc" l 46 ? ;V 

• ,fll ft*' * ) l^ ml -- 


5738 Magnetlo Tall 

"V” 2 ■ w.. u,, 

£ S? S. ° f th# «—Ption th.1 

J . Deopbys. Baa., Spaca, Paper 3A1445 


• Full color v 

• Rstetenrtd amf- 
^Miated l J. ■ 

• Side ohe fs^prin 


TWa eoftipiBhanslw 6yaivtew conplles Important 
papws fna tba fntemaliooaf SynpoaluraMtha 
RfoOrtfrie fUfL Must raailht for goMlolitsi' 
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oomub wo ion acoustic 
0 fftWW ISlTIES IK SM10BS 0? “ fUAK ‘ FlF.Ln-Al.TCNFD 

®“ STAM ij^ ScIs^B tah-rnlury, Unlvorully ol 

|. BWPf 3 l„ifl| iyi CA « 720 ) 

lnin ,htf , 
ta “"Iliisdroam Ion tyclotron ot.il Wi, ncnunliu 
iHrttc* 11 * where nil ion b*om, papulation 

'*'**’“Lrrllv dime tod drifting dloctrong pars 
J. "* srP !“,Uary ion background, population I, The- 

‘_ _ arn then conporoJ co lha uliora-.- 

-M STSubl* -odo. observed on thu S3-3 
u ^. Thraa tamporatum ruglmea era atudlodi 

JlntAf » “" d 

T “ , T , || la found that tha Ion beam acta 

M !*f«i l *B«rw »“«■ on, Y lB "K 1 " 0 L Thl ! r,Rl ®' : 

***, Hrtlv Upatabla to tha olectrona aa « fmo 
j* ,1<t _ td S T iglasahlo modsa In roplmia 2 and 3 bom 
•B g-a tha UK propan loo ot 1R-. In thla 
lii.lictrcaB am the fmo onargv Sourco, the 


jm (Tn»*3 part Idas) 

muu. HSIRlBimON OF radiation belt protons 

I jraircb, Inltitut fOr Patno und Angowandm Koriiphyalk 
Us ailitln-klbracbt-Univoralcdt Kiel, 2300 Kiel. 

nCrn*”/ 

„ fnlM t tvr.l-.nalytlc aolutiona to tha proton 
Ulhilra aquation, with energy degradation and charga 
ojasp laiiaa Included. Tha tronaport mdo la modalsd 
u » * K _l L ,1K,,t , ubare H, F and L ara tha ad I abode 
bnrfmti, *n4 * tafara to tha apactral Indax of tho 
IlKioitlag alactric (laid. At cho outer boundary, ny 
;. j, r dlitrlbucloo function of tha (on ( * a«p - 
ii maintalnadi at the innor boundary 
llintuirad to van!ah. Wa Flud that 
111 ita 411 (ulon flux la directed outwards, when energy 
Iiii ud charge axebuga aro In approilmata balonco 
11)ita ikop* of cha proton flux ia strongly affected 
Vj ita ipictral index of the fluctuating Molds 
1)1 ita grain (Lux exhibits both poiiclva and negative 
indluu with reipecc CO energy 
li)tta niistropy of cha proton (lux incraaaaa with 
dacnarlng L-vaLua, and may pail through a minims 
vill mpact to aaargy. 

I. Cocflf*- ■«-, Spies, Fapar 3AI7Q8 


S7HVm propagation 

lacuna r« the ifdp pulsations 

l.C. Im (Gaogbyateal Inacttuta, Do l vara I ty of 

lillta, filrkuka, Alarka, 99701, and T.C. Funk, 

Ita I FIT point looi ara anumad to ba generated in 
ita it|loa vbara tha Tow-daniLcy anargattc proeona 
{10 - 100 t*Y) Injecttd during aubatorma uncountar 
ita Ugb-dailcy pUnaaphera- Tha Incraaaa In the 
art Intoucr during tha IFDF avaats ta propoaad tn 
ta UoHd kj tha tnhancad dispncalon of ths wan 
nlxlty daa ta Cha presence of the hallua Iona (n 
Ita rliaughira. In cha praaanea n( the hallua 
tau, ita rtrlatlon In thn traveling Clue of tha 
aiuili mu la found ea ba typically 3-24 min, 
<Alib Ii operable to thn duration of sona of the 
oknrnd IFD? tranci. (Fu Lane lone, Inieabltler, 
kkW), 

J. twpbji, tel., Spaca, Papar 3A1736 


3799 Geaaral (Sbattia Dlav) 

OK THE SHUTTLE DL0V (Tig fLAUA ALTElNiTIVE) 

iinfftaiW {Bet • ,,c, . . 

. * l l * ,h0VB ' h,t * h « aaomaloua glow obratvad in tha 
!**'“ *P*'* *■**>■ IHlhta ean ba attrlbut.d ta a 
l»V“ <illk ''l' and critical 
loniaallM< pboBoma... Vhil. Lb. .battle velocity 
' •>■>“» the critical imitation valaclty, 
which for eaygon ia l».l km/aec, apacul.r reflate ion of 
■ am* 11 fraction 12-3*) of aabiant tool farms aa ion 
beam with vdoaity 16 kmfa.c, mikigg up for Lha anargy 
deficit In tba critical ianlaatlao vaLoctty phunmaaon. 
Tha vnva ictivLty obaarvad la cpnaiatant with thla 
modal, (atov, critical ioalxatlon velocity, plaaaa 
MutEll gal interact loci). 

Rad. Scl., Papar 331677 

Physical Properties of 
Rocks 

oltu PI,™ I cal Proper Lira of Rocka 

A Knit ON THE FATE SENSITIVITY OF FUCTIOSAL SLIDE KG OF 
WESTERLY i.kAMITE. 

P- Solbarg and J. D. Bycrlas (U.S. Geological Survey, 
345 Ntddlrf laid Road, KS/7T, Kioto Pad. CA 94825} 

The Irlcttonal sliding o( nimulatad (antia containing 
cruahud Heareriy granite uaa ntndlad tn a aerial ol 
constant stepped velocity exporionntl. Confining 
pressures wore varied (ran l to 300 KPs and Hiding 
velocLty varied Ires .087)3 to 7.13 iimfm. The atraio- 
rato aenaltlvlty IBl, that la, tha slope oi cha 
frictional atraaa change (Su) with tba logarithn of [ha 
change In VaLoctty (IobiqV^/V,) “am found to ba low and 
prasaurs dependent. Increasing with Increased confining 
pressure to a aulsim of appromlaately .01 at 308 HP. 
confining praasuro. 

J. Cuophya. Rea,, Earth, Papar 3B163) 


6199 Cansral (Acoustic Anliotrapjri 

CALCITE FABRIC AND ACOUSTIC WllSQTMPl IN DEEP-SEA 

CARBONATES 

C.H. Schiftaniar (Dept. Of Gtophyilci, Taxgs 
AW Unfvarslty, College Station, Tl 77B43) and 
R.L, Carlson 

Several invostlgitors hive proposed that 
compretiloitil-wave anisotropy In Indurat'd, 
deep-tea carbonates If caused by a preferred 
orientation of calclte c-axes nornul to bedding, 

To test this hypothesis, we hive used I-ray pole 
figure goniooetry to eeasure calclti fabrics In 
three anisotropic, calcareous sediient samples frm 
D5DP Hole 516F, on tha Rio Brinde ilu, Anisotropy 
In these simples ranges from 3.4 to 12.0 percent. 

The suggested concentration of c-aies Is present, 
but very weak{ concentrations of c-i>as normal to 
bedding aro In the range 1.1 to Q percant per 1 
percent area. He used the Volgt-Ruess-Hl 11 averaging 
scheme to calculate velocities from the X-ray 
fabric data, and found that even in nonporous, pure 
carbonHa rocks, having the observed concentrations 
of c-aies, the acauslit anisotropy would be lass 
than 1 percent. He conclude that preferred orien¬ 
tation of calclte Is not a significant contributor 
to compressions!-wave inisotropy In dasp-sea 
sediments. 

J. Gasphva. Res., Earth, Paper 3B1695 


Planetology 


6360 Meleorlnci 

COMPARISON OF YAMATO AND VICTORIA LAND POLY- 
MICT ElJCKITES' A VIE* FROM M1NEPALOGICAL AND 
ISOTOPIC STUDIES 

H. Takeda IMIneraloglcal Institute of Science. Hongo, 
Tokyo 11), Japan I, 3. L. Wooden, H. Mori, 3. 5. Dilaney, 
M. Print. L. E. Nyoulu 
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N«Iar Issue 

tvltm Changes in Dynamic Height (Piper JC13121 , „ 

J. 7*. ll.imrll 

OiDoaminlng ihe Urge-Scale Uccan Clreuiaiion l-rum .Saielliie Aliimetry (taper 3C1262I , 

ClMiig-kiW Tut 

fonnt Rciponse ai ihe SholT Bronk in Tntnslenl Wind Foicing (Paper 3C0984) „ _ , 

Brian f). rerrie 

'Saidyon ihe Speciral Models for Wove* in Unite Water Doplh (taper JCI26I) 

, r . . AlnrJcn t. Ihmu. I',wt A. liming. f/r/«iw Wang. SieveR R. /.■■«*. amU.irn F. Ulh tn 

’“ww Of Observed end Geuvminliicnlly Cnlcntaieil Wlnicrlimc Suiftce Winds Over (he Easi CTunn 
*' (p4 Per JC095I) , t, o 

Ilsueh and Richard D. Romeo 

^ Skid- or Ihc Northwest Allanilc nnd Oulf oT Mexico Dclcnnincd Itohi GUOS J Allimcinr <taper JCI1111 

It. f. Douglas. R. k. Cheney, and R. ». Agreeu 

“Ajof Saidiie and In-Sim Ocean Surface Tomncrwurcs: Results for Pulymodc During the Winter of 1V77- 
l55 * iThper 3C|U]i 

George A. Maul ami Nicoles J. Bravo 
Influence,, Upon lire Chancier of North tacifk l-ton.*, and B. White 

Hw Ffeln Q*er Ihe Eaiiorn Tropical I’acinc und Aipeeit of Ihe 1972 El Niflo (Paper JCI139) r ^ ^ 

^ntasorn Loop Current I'lonlRi Eddy Intrusion Onto (he Wesi Raridn 
**U (rincr 1(*| 1 |5l 

. . Theresa ftto&'wks. Larry P. Atkinson. Eric S. Pas,Hauler, and Charles R- McClain 

^ic Modeling Approach lo lire Fine Sedlmem Uudgei or (he New t ork 

'ftper JC 13421 7**™, L . Clarke, Donald J. P. nnd Robe,, A. Varna 

T™*por, Processes In a Small Marine Bay (ta|« 3CJ^ ^ ^ ^ c C(|W . *. 

of the A mar 00, 2. The Influence of Geology and Weathering Environme D 1 on the Dissolved 
ff * per 3CI,57) R.F. SlMlard and J. M. Edmond 

^mureotris From an Army of Oceanographic Moorings and From FIS Meteor During JASIN 


New Interior ample* of four Yam*la polymlcl eucrtlai 
™*M, Y73D1I, and Y7391H have been studied 
by electron mlcraprobe, iranunlsilon elacticn mlcroicope, 
■nd X ray diffraction icdinlques, and compared with 
Mvertl nmptar ol the Vlcurla Land polymlct ejcrliei. 
Tltata tame umplei have been inalyied tiling Hb-Sr and 
Nd-5m bolople lynematlu. Savaral grilnt ai liveried 
plgeonhe, with blebby auglie ilmllar 10 Uiom In Binds and 
Mosma, hive been Id t ml Had In all f«x Yamato eucrllei. 
Coarie-gralned me»ilMli-rk)i ubophlllc bsislti, whlrh 
comaln Mg-rlch plgeonlle {wlih Fe-rlch olivine velnleli) 
zoned outward 10 a Euhcalclc (erroauglle rim,, have alio 
been found. Those unique clatK were not found In 
ALH7M0J, 77302, 71040, 7*153, end 7*163 and EET 
eucrllei, Tha llgjil grouping ol Rb/Sr and 5mfNd rallos, 
and similar modal compoillloni of iha Yunsia group Indi¬ 
cate dial they ara most likely 10 ba places Irom a single 
(all, and dlitlnet irom lha ALH and EET groups. 
However, die Yamala, Allan Hills, end Elephant Morilno 
groups may sample a lew dlitlnet magmas ar similar but 
different source regions an the same parent body. 
(Adiondrlles, polymlcl eucrtlai, Anurcllc). 

J. Caopbya. Raa., Earth, Fapar 3B50I7 

6560 HaiaoTitlca 

CBOHDRULES AHD OTHER COKFUIENTS IS C, O AHD K 
CKOKDaiTES - SIMILARITIES IH THEIR PROPER TIES AND 
ORIGINS 

Eduard R.D. Scott (lnatltura nf Kaioorltlca, Univ¬ 
ersity of Haw Kaxlco, Albuqnarqua, IH 87131) and 0. 
Jeffrey Taylor 

Ha deaerlba thraa 1771a of cbondrulai that ara 
comoo to H3, LL), CK2. C03 and CVJ chondrltoi. low- 
aid bifh-FoO. pBipbyrlllc olIvina cbondrulai contain 
ollvlnl with Fa0.3-1 ul fal5-S0 raapacctvaly, and ean 
■■Illy ba dlaclapilabad patcograplilcilly. Polkiliilc 
pyroxau chondculaa bare 1-20 vol.X ollvlna (Fa0.2-8) 
ancloild by lov-Ca pyroiua (FaO.3-7), and also occur 
In E chondritis, Thaae three typaa formed In laparate 
nabnlar raglosi which bod dlaanilons and spaclngi auch 
tbit ■ law parent of tba cbondrnlaa that collided ta 
fnra eimpound tbondrulea ware nf dlffnrnnt typaa. 
bortlng or chondrula pneuraor autartol and Bixing of 
chondrnln eypnn probably account for Kant variation! 
In bulk and nlntral ehanlatry auong cbondrltn groups. 
Hntilllc Fa,HI graioa containing Q.I-IZ Cr, 61 and F 
an prainnt in 1ow-F*0 ollvlna chendrules froa ill 
cypa 2 and leant utaasrptumnd type 3 chondritis. 
Herat coopoiltLoni rsflact radnccicn during etiendniki 
fnrnntlon In tha nabola, not nahular coodanaalton, 
Opiqna tii[Clean In iypa 3 ordinary and carbonacloui 
ehondrltan ara anaavbal olnilsr In coaposltlen nnd 
nlnarnlogy, and probably hava ralatod origin. Va 
conclude that cbondrulai In all known cbondrLta groups 
■barn slnllar nebular origin!. 

J, Geophya. Raa., Earth, Paper 363832 


6)60 Meleorllhi 

BRACHINAi A NEW TYPE OF METEORITE, NOT A CHAS- 
SKN1TC 

C. E. Nehru (Department of Mineral Sclancoi, American 
Museum oi Nanral Hlvory, New York, NY 1002*), M. 
Prlnz, 3. S. Delaney. C. Drelbus, H. Pslmo, B. 5pellel and 
H. Wdnke , , 

Tha Br 1 china meieortia, prevlomly dosilfled os a eba*- 
llgnlle. Is found 10 be a nearly primitive and unkpre mele- 
orlin. ll Is a line-grained, unlocked equlgranular Igneous 
rock containing small mell inclusion. ll conialni *0% 
olivine (F070), >■)* cllnopyroeone l*OjgEnsgF»i)). 10% 
plsgtoclase tAijj). 0.3% chromne. 0.3% ChtorapalKe. 3% 
Fe-sullkfe, 0.3% penlUndllo, and a wort ol Nl-rlch meloli 
orlhopyrotene ier.70) and onorlhocllie-rlch gloss are (wind 
tnlv In mell mcluilons. 51dnruphllei ore high In ihn ul- 
lldei, and Ihe n»lds«lon stale Is similar lo lhai ol LL- 
Chordrlias. Mslor elament and mlnenloglc dnia ol Dra- 
chlna arn ilmllar 10 O.ualgny. but (race elemem data are 
dramatically different. The major differences ore higher 
FeO/MnO. Go/Al, and k/U rallos, * deplellon. high 
skier ophite content, near-horizontal PEE panern el aboul 1 
t chordrlto level, high ralrac lory/nonrolfactory mclal 
rallos le.g., Ir/Aul, and rhalcophllo elemem denleilon. 
Compos!nonally, Brachlra is close 10 C2 chemlllry, bui has 
undergone some segregation ot (Fe.NDS melt. Thrsc daia, 
in addition lo Us rear 4.3 b.v. *g*. and o>ygcn IseiopLC 
■Unsure wiihln (he eucrilic Held, suggan 'hoi Bracnina 11 
nor relaied ic Chsssigny or 5NC miieorliei. ll miy be 
related 10 prlmiilve moieariles. wch os allKate Inclusions 
In IAB Irons and wlwnaiKl, bur Is more ovldlzadi re* 
due Hon would make ll very similar 10 vrbionaires. me 
assemblage may have esportanced ihe beginning ol rrelrlng 
in IB parem body. Since ll has characierisllca ihei filler 
from any other meleoriM. vro suggest ll be rt I led a ka- 
chinlle'. (Achondrlres, trace elemenls, brachlnliel. 

J. Geophya. Vea., Larlh, fapar JB30*.2 


^ IfiperJClllSI 


Robert A. Weller. Richard E. Payne. W. O. Large, and Walter Zenk 


EsperlmeoU Wilh an Aimospharic Oenenfl and Robert C. Malone 
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latt «rBl of ihe Product of Hermlte Functions. Wllh Applications .0 the Theory of Nonlinear litferaeiions 
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dependence or Ocean Wave-Radar Modulation TWer Funcifans ^(Paper ^ ^ A ^ 

of MARSEN X Band SAR Ocean Wave Data (Paper 3C»078U „ „ Gunther, and H. Unite 

ta* *- A. Shuchnum. IV. Rosenthal. J. D. Lyden. ft R. Lyzeaga, ZS.K *«• " 

^ of Scaiifrer Motion Bffeclg lr MARSEN X Band SAR Imagery (Paper ‘ C Jj“^ zf ^ n- ond g, Shuchnan 

^ ^0-Seal* Radar Wave Proto and SAR Imagery of (to Ocean (taper } ^ ^ wm „ c . Kt g„ 

Tfi,w -M«med Radar Backscauer Measuremenls in ihe North Sea (Paper JCI 183) Q. P. de Loot 

* Bl1 °<*an Wave ObservatloM During MARSEN (Paper 3CI473] ^ aild o. H. Shemdln 

Aft,IWJim a Capillary and Gravity Waves ai Sea by Monomoleculw Or^nfc Swftw Stalls ■ 

TWUodW ', Heinrich HBhnerfhss. Werner Alpen. William D. C-jM. 

aJgiP* °f X and L Band Radar Signals by Monomoteeuter Sea SHcks (tap1 30042) ^ 

^'^rfuss. Werner Alpert, Aubrey Cross, WUBto D,Garret 

l!a ‘ ,, meoi of Breaking Waves by a Sirrftce Jump Meier (Paper 3C048)) Af sm [^guit-NlgglM and N. D. Smith 
l * tMWe “ crtl of Frequency Waves Using a Wave Follower (Paper 3CI19S) ^ T(JJtg oftd o: Hm shemdln f 

lbu#re ntota of Wind Valocily and Piunm Wllba Wave Follower During Maraen „ shhndlm _ 

KBBeiisM *** fw Non.ialionary Sfasllow Waidr Wave Speciral Tranrfomiatfobj ■ ‘ jjjjS'wd Hriong Wang 
Analysis Ini|, e (jUnian Bight During MARSEN, ^ 

• Krlsthu, B. ptsdros. Armando FldW. Fitlma Sbuso. **d VoTker A*at» 
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■nb-Anina. The focal depths and feull plane 
saluilona of «h* largest wvcnsn wore ronetrained 
bp ((sparing ihe oblerved long-porlod f w*vee 
with eyniheclc wave (a mi. In ROnorel, Ihe fault 
pleat aolulLons show reverse feullInp on Bleep!7 
dipping nodel pienee elrlklng noithvaec-eouth»i*l 
ani redoH cruelel ihorionlng jerpcrdtoilir co 
tha range, probablv la response lu iha eubducclon 
of iha Bsree place Co (he weal. YeTtlHuahne I" 

Lhe mb—Andes -vceur el dopihe ol beiween 9 ei'd 

38 In, Indicating Dial r-jclt of Lhe cruel deform 
lo s brittle Banner. Tho eoleBlcliv seeds lo 
rolled sndchoilp uiJerlhroBtlog of the 
Hcsitllan shield bussarh che envtern airgln of 
tbs Andea. However, lhe eerlhluxboe ere too deep 
aid chair nodal pi sees aro 100 steep to be 
jasoctnred wllh the rhl n-e* Inned decal lean ol 
ths sedliuniary cover. Ineiend. chev appear *0 
redact (he tectonic dsloreui Ion of the 
jAderthrust bseoncnl we»( at the lone of acllve 
deforest Ion 41 cho aurfsce 1" the »uh-»o4cs. 

Hence the earitniushes 00 die out elds or the 
Andes asv reflect Ihe acyla uf drfoiBai Ion In the 
hinterland of (eld and thruVl belt., Such an In 
the Canadian Foci lea. while such ol tho 
decol leum farther real occurs aaaloalt tl !v. lo 
cone rear, no raa I feull log occur I in (hi I'Uh 
Andes on plane* parallel co the strlk* "I the 
eouniein bell, fhua, chore ll a lellcelo hilanco 
between cha cwpreeelve at zee* applied to lh» 
Aodee In the direction ol aub-inctlon, which 
caueee ihru.i faulrln* In lhe eub-Andue, rut lhe 
gravitational bodv forcea acting an the 
tcpogrephlce!Ly higher parte and the cruel el root 
of Ihe andea. which osv ceuee normal feullIn* >r 
high elevaiion. 'Tectonlca, <«ntr*l Andes, feral 
depth I. 

J. Cucphve. Fee., Leith, Paper )8l25* 


6573 Surface of Plenate 

W7 ICE AID DEBRIS IH TEE 7RETTED TERRAIN, JIARS 

B. K. Lucehltte, (0.1. Geological gorvey, 2235 Berth 
0553 Oenlnl Drive, Flegaceff, Arlaone, B600i) 

VIktog uderete- end hl|h-teeolutlon Inegea aloag che 
northern htgbUed origin ware itudled emoaaoplcaLIy 
ud etareoecopICBlly to (oatrlbute ta ea mderatendlog 
or tba denlopMit ol r rat red terrain. Raeulta eoppart 
9579 cha hypotheela that the (retting pToeeae fnVfllved flow 
feclllteted by loterltttlel Lee. The ptoeesi «*■ 
apparently ectlve for a loe* period oT Una, not 
qjflfl d« beta-apron foraetloa ehapod tbe fretted | a ™ lB J" 

” che put ■■ well ea the preaant. Iniacatitlll lee In 

debris apron* la «st llkaly derlwad two* ground t* 
9595 abtelned hy aapplng er aaerp eollapaa. Debrlalprool 
could hava beao r«vad W aublloetlon. U they 
tonal acid taoltly of lee. or by dafletluB. IE they 
9605 aonalaced -o.tly of debris, ta reeov. tha tala, wind 
erosion wsa eltbar wary lat.naa aariy In 
«i,7 history, or wa. laMrelttnt, ptrbapt owlng to ^«“tie 
96,7 eyelet. Ths location of debrla eprfcne la tua «ld- 
letltudlael belt! eu ba attallated to 
96X1 aondlcloat that panic lee to ranslu In ths ground at 
Mdtrete depth ia chore letlredw, -nd clliretla fiatora 
that panic tsapsraturea to ba «n enongh rot Ua to 
9639 flow. Fritted cbusela have oleleore gredleat* of 3-8 
o/ka, whleh permit a flowing «ee to tolaim, by 
dislocation creep it axeeedlogly low at rein 
eltoraataly, Ica-ebatged dobrle osy ban boao bcoyed 
9633 brine*. By aailogy with tbe trotted eh.nnela, loe 
could have flowad thread tha oat flow ch.nn.la, If the 
9661 ateoapharie preaant* waa eoreidut higher ta Ita P"‘ 
end p.raitt.d tea to eclat le tha •gosCMlal am. 
(Bach glacier*, eUeitfc eyalaa, grosnd-lce atehiuty, 
9671 channel.). 

J, Geophya. Isa., Earth, Fapar 3BSI2D 

9689 maoItGHIZITF 3 RECOVER ID FfiOK A B EDI KENT SAMPLE 7FOH 
THE ZUAMASSHIH IHFACT STRUCTURE 

97 Htcvoacopte^glaa* aphonias, called "! cr ^ r ^ xltta> 

hava bean tacovared froa a atraao dapollt In tba 
0721 Zhooanablo eratat. Tba oierotrgj.nl IM 
9723 tha Irghtxltea (tokiltea) and 3t0,-«leb ihaunlblnltat 
(tnpaetltaa) In creparitloo, but athlblt graalor 
9736 variation* In ceopeilLiOn and hava lowar avagoga SID, 
contant■. A llollar ralattomhtp baa boon obttrvoi 
batwtaa ederetaktitu and tobtlt.l »o tba Mtralallan. 
out Ivory Goait, and Borlh tarerle.o strewo field*. *hi 
cwpoiltLone end oxide trend, obi.tv.d for the 
.icreirghleltn, Bt6,-rlcb shf-MlhtnlW* end 

974S irghiiltes oro vethir •lollac to itote 1the 

Auitreleeteo ■ierot.kclt.i end laklLtei. *J« “]« 

9707 dlf foreace ■ -re the AI.O, end FeO 

9747 which could be explained by differences ta a«w*t of 
M iior1 tic eentreloetloa. tbs Irgbleitai and 
9751 Blcroirghisltas cmiain higher alekel euntaats (up ta 
0.4IU then tbs SlO.-rleb sh.o«.btb te. end 
9769 AustrelMlan toktltie and oleronkr teas. Th * “J"* 
axldei vtreue lllln trend! lor the Blerolrgblilc#» 

_ . □ rev ions e'Mtluiian that tb* iopettlbg bodr 

5776 cbtrfHra-teerlt- •»« ^ talk parent ret.rlel 

wie'tcrieitrlel. Although the irghlxlts* •*» have been 
w mn & by Z ItoMIH Mr ^ 

810,-rleh xhaaenfhlnltai, we find that the oejn 
9792 ■ iiifisraneei In ce^oiltiO" betwaio the Icghlxitec end 

9809 eater le la "(her this ^taorltlc «rt»lnFRloo- 

j. Geophya. f»*.i Berth, Fapar 38MM . 

9817 Seismology 
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7743 (Mrtlols radiation! 

CCHPAFLlEOH C F THR BOUIS COSMIC FAV EVSST6 «l NAT 7. 
IP78 AND lOVEWU 22, IB’? 

K. BBbrurner iPhyalCallochea Instltut, Dnlveralty of 
Barn, 2D12 Bern, Switzerland!, E. Flock Ivor, J. A. 
Lockwood, end P. I, K-Guico 

An anxlyolo Irei been node of tho solar eosnlc-ray 
events on 7 Hey 1930 end 22 Hovai*er 1977 to datec- 
*0iM tha osorgy speotra ol tts solar pratcr.e law, 90 
wv co 10 Gev. the pitch angLe dtatalbutiena, the 
intensity-tins proflloo end the anlmwtcopy-tme 
or oil lei. Data !*«■ nut too realtors and Ita end 8 
xetel llteo nra tiled. It ia found that, the ,«rt7 
psoua at the euler protena oh rained fxca ceucron 
axmltura and as tell Its otjaervecicru aro Ln good egroe- 
eeit In che overliving energy range when xha pitch 
angle distribution le token Into account. The energy 

■pectrs envertog thiea deeads* ot energy end eight 
dscadee of Intensity and Chair ciaa variations were 
reaerkxbly similar for the two tmtl. The difference 
in che neutron Monitor responses for tho avanto vae 
Bsinly dua to the different pitch angle dlaukhutlons. 
For tha proapt pertlale event on 1 Hey 1978 the chapes 
of the lntenalcy-tiaa proKLVeS tor vartans eneigtes ara 
the mult of tba anargy dBpeadonc* Of the tloa- 
axtended lajaatioa of particles Into the interplanetary 
nod lire, nno event la eepecvelly leportant fox tha 
study of tbe acceleration of oolar pax tic las and their 
■uUeoquSnC Io]action Into the lourplanoury nodLsa. 
For the 22 Hot sobs z 19T2 event, ewen chough the 
piupeqatlen nf the aolar protooe An cha 1W wao eiaan- 
t Lilly dlf fualwa. Um aolar pert loll injection was aloe 
observed to he tiaa-extended ond enexgy dapendonc. 
iGooBia-ray ovonti, pitch angle, toMBilcy-eiea 
profiles). 

J. Ofophya, Re*.. Space, Fapar 3A175Q 

General or Miscellaneous 

a'mwwy statI'df Auounai ** weraum fruuks of 

KIILT LRESSRVOLR 1YKTOO , 

HufLt Olden (Dcpereaooc of JnduicrCaL Engineering and 
Operations latesrch, Byrurueo Uqlveralty. ByreeeH, 

Haw York, HUM . 

Rsxarrolr opecstleo ynUtai exo coBplleeted by Iho 
lan-lloaarlt loa la the ohjertlwe functluiu. The dy- 
naoiic progroreilng ptog*dwto lo often used to aolve thla 
orobLoo haemal of the anprenllal nature of the dtci- 
alooi involved, kt, for alaultdoaou* upecatlnu of 
■ilbl-raaarmlr lyitreu. olher IV-Und techniguia aro 
froqoiiitky foood to ka eon efficient to overcaoe tho 
cur ta-of-d haadi Loo* U t y prebleo eautod by the lot or- 
dependencUa of tba ditliini- lo thlo papar, anothor 
D7-based procedura ip proposed whleh parfozoa better 
than tbe other wall-known taehulgusa. Tbe eypllcetlone 
of thi* eacbnlqiaa ora presented la ,tsjo dlf fetooc rarou- 
letlnas for fout-te*orvoLF. operation ptsbltal. Tbe 
cosvartiDOe propgrtlm ot th* ulgctltto ora UNeotl- 
Idlod at rarvoelod- In*B tht xys teas tic aoluLlom of a 
control prabltaa with war Iowa dlMpglont. (will' 
rtaervolr opera tin*, dyngolo prDgraoolng, 

dloatalontUk^, detaninlitle). 

gd'odi', Ua.i faflT JW3741 1 
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